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more fans will be made except for the Army, Navy and Maritime Commission. 
HUNTER unfilled orders now on hand represent contracts with Government 


Agencies. e Certain sizes of belted exhaust types can be made available for 


Government hospitals and other war industries, subject to limited material 


inventories now on hand. 
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No. 2 of a series 


published by SYLVANIA 
for all users of 
fluorescent lighting 


HOW TO GET FULL LAMP LIFE 


Average rated life of good-quality fluorescent lamps 
is 2500 hours for the 40-watt size — 3000 hours for the 
100-watt size. But the life of individual lamps may 
vary as the chart shows: 
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PER CENT OF RATED AVERAGE LIFE 


And actual operating conditions seldom are as favor- 
able as controlled laboratory tests. Nevertheless, these 
average rated life figures will help you estimate how 
many lamps you will normally replace every month. 
Simply use 2500 or 3000 hours as indicated in this 
formula: 





No. of lamps X average 





Expected burning hours per month 
lamp rene 1 eee. 
per month Rated average life of 


lamps in hours 











operating hints 


If your actual monthly replacements consistently ex- 
ceed the calculated figure in your own formula, it wili 
pay you to check these five factors, which shorten 
lamp life: 


1. TOO FREQUENT STARTING: Average rated life 
is based on lamps operating for not less than four 
hours every time they are started. More frequent start- 
ing dissipates the filament coating vital to fluorescent 
performance — and thus shortens lamp life. 


2. DEFECTIVE STARTERS: Starters that are not work- 
ing properly may cause the lamp to blink off and on, 
a condition that also shortens lamp life. Sylvania 
Starters cost only a few cents and should be replaced 
as necessary to protect your lamp investment. 


3. VOLTAGE VARIATIONS: Fluorescent lamps are 
made to operate within specified ranges of voltage — 
for example, 110-125 volts. Variations within the spec- 
ified voltage range do not seriously affect a lamp. But 
at voltages much below the range, starting becomes 
uncertain, and there is an excessive drain on electrode 
material — with a resultant toll on lamp life. Above 
the normal range, there is also a life-shortening effect. 
In addition, light output also is affected by voltages 
outside the normal range. 


4. LOW TEMPERATURE: Fluorescent lamps are de- 
signed to operate most efficiently between 60 and 90 
degrees Fahrenheit. If low temperatures are unavoid- 
able, lamps may be protected with enclosed fixtures. 


5. EXCESSIVE VIBRATION: This 
reduces lamp life and can often be 
prevented or minimized. 


For Additional 
Maintenance Information 


Send for this Free Booklet 
100,000 already distributed 


timely wartime tips on 


FLUORESCENT 
MAINTENANCE 





Da SYLVANIA ELECTRIC PRODUCTS INC. 


“Fluorescent at tts Finest’’ 


FLUORESCENT LAMPS, FIXTURES AND ACCESSORIES, INCANDESCENT LAMPS, 


SALEM, MASSACHUSETTS 


RADIO TUBES, CATHODE RAY TUBES, ELECTRONIC DEVICES 
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This book answers many questions which engineers encounter today and it is yours 
on request, with no obligation. In addition to the 40 pages of valuable data, there is 
le a four page supplement on “Considerations for Increased Current Loadings Under 
re Wartime Conditions.” Material includes: 


® 20 tables on Current Carrying Capacities. 

© Tables of Diameters, Weights, etc., of 1, 2, and 3 Conductor Varnished 
Cambric Cables. 

® 4 pages on how to splice and terminate. 

e Charts on How to Select the Right Cable for various Conditions of Use. 

© What Kinds of Protective Coverings to Use. 

® Voltage Drop Tables and other helpful information. 


Write The Okonite Company, Passaic, New Jersey, for Bulletin OK-1013. 


Many illustrations like these accompany the tables show- 





ing current carrying capacities of Varnished Cambric 
Cables in ducts, underground, and in the air, and help 
the engineer to quickly visualize conditions which he 
will encounter. 
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There ought to be a Hall of Fame 
for Ventilating Contractors 


A rush order to remove explosive 
gases from a powder plant. 

A hurry-up call to exhaust dust- 
laden air from a magnesium foundry. 

A pressure blower to supply air for 
process work. 

Equipment to furnish fresh filtered 
air in plants producing rubber, petro- 
leum, steel, glass, plastics, aircraft and 
Radar. 

These are the vital tasks of America’s 
Ventilating Contractors and Dealers 
today. Their efforts help to get top 
production. 

As one maker of much needed war 


AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


goods put it, “The services of one of 
your contractors made it possible for 
us to deliver the goods on time. There 
ought to be a hall of fame for Venti- 
lating Contractors like him.” 


Tomorrow, after Victory, the lead- 
ing Ventilating Contractors and 
Dealers in America will again fill all 
your wants in air handling with time- 
proved American Blower Ventilating 
Equipment. They will make it possible 
for all to have good ventilation at the 
minimum of cost. 


Then, as always, good ventilation 
will be good business. 


eo 
AMERIGN, 
eI) 


Division of American Rapiator & Standard Sanitary corporation 
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STEEL REFLECTOR = 


Here are the ALL-STEEL Fluorescent Fixtures you’ve 
© Rigid ALL-STEEL Construction. been waiting for! 2-40 watt, 3-40 watt and 2-100 watt 
© Open-End and Closed-End Types. models with open-end or closed-end reflectors. Choice of 

Baked Enamel or Porcelain Enamel. ““INSTANT-START” 


© Choice of Baked Enamel or Porcelain Enamel 
finish (all models). available on 2-40 watt models. All channels and reflectors 
© Simple, easy to install and service. Accessor- are constructed of heavy gauge steel. Revolutionary new 


ies provide for every method of mounting or * ~ : 
hanging — Individually or in Continuous Rows. type “INSTANT-LATCH” for quick, easy release of 
© 2-40 watt, 3-40 watt and 2-100 watt models. reflector without use of tools. MITCHELITE Accessories 
© “Instant-Start” available on 2-40 watt models. provide for every method of hanging or mounting. Power 
factor over 90%. Stroboscopic corrected. Underwriters’ 


© “‘Instant-Latch” releases reflector instantly. 
@U. L. and E.T.L. Approved. Laboratories and E.T.L. Approved. 





Get full details from your MITCHELL DISTRIBUTOR 
or write for Catalog No. 281. 


_ MITCHELL ancfacturing Co. Hi 4 


2525 N. CLYBOURN - CHICAGO 14, ILLINOIS 
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le 
ANACONDA WIRE & CABLE COMPANY 


@ Poor roofing and plumbing are obvious 
features that label a property a “bad risk” 
for financing. Inadequate wiring, although 
not always so obvious, counts for even 
more. 

Naturally you want to guard against 
early obsolescence—whether it’s a home or 
a factory. And of course you want to be 
able to take full advantage of all the elec- 
trical possibilities ahead ...from finger-tip 
home conveniences to latest power devices 


HELP BRING VICTORY SOONER « BUY MORE WAR BONDS 





Will inadequate wiring suggest early obsolescence? 


for efficient manufacturing. For either or 
both — adequate electrical wiring must 
come first. 

Make sure of expansion capacity—peak 
efficiency from electrical circuits, service 
equipment. Now is the time to bring these 
important factors into the planning stage: 
your consulting engineer, electrical con- 
tractor, utility power engineer. 

Unwired planning will cost you a lot 
more than planned wiring. ses 


G 
KEY TO POSTWAR PROGRESS 


25 Broadway, New York 4... Sales Offices in Principal Cities 


ie 
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TAKE ORDERS NOW 


for future delivery 





TRADE MARK — 


EXHAUST FANS 
and BLOWERS 











Active dealers and distributors are continuing to 
solicit customers and sell orders for Coolair Fans and 


Blowers every day . . . and shipments are being made 


in a reasonable length of time. 


| CONTACT ALL PROSPECTS Mow 


@ because—CMP Regulations permit almost any 
type of business, able to certify that the 
equipment they order is necessary to the suc- 
cessful operation of their business, to assign 
their own preference ratings on purchases up 
to $500. Form WPB 541 (Formerly PD-1A) 
can be filed for orders in excess of $500. 


@ because—many Government orders are still 
available to wide-awake dealers who keep in 
touch with these prospects. 


® because—by selling your customer on an “order 
first—shipment first’ basis, he will be assured 
of as prompt delivery as possible. 


' EFLAY TART TODA’) 
contacting every likely prospect. We will be 
glad to help you with any priority problems 
that may arise. Send for a supply of the latest 
Coolair literature and the 1944 price list. 





AMERICAN COOLAIR 
CORPORATION. . .manufacturers 





3604 MAYFLOWER STREET 


JACKSONVILLE 3, FLORIDA 
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and appliance branch circuits. 


Box 357, St. Louis (3), Mo. 


| 
| 
| 
; Please send me Bulletin 63. 
| 
| 
| 
| 


Tae le ee ee me 
Company.............. 


Street and Number.. 





FRANK ADAM ELECTRIC COMPANY 


Zone 


@ Load Center, with 10 S. P. @ Type AC Thermag Circuit Breakers, for light 
Cat. No. LC-100-3L7F, List Price $19.55. 


This is the @ Type AC Thermag Cir- 
cuit Breaker Unit. Capacities 15 to 50 
Amp., 120 Volt AC. It combines the 
time-delay action of the proven THER- 
mal trip with the fast MAGnetic trip. 
The circuit breakers are made in indi- 
vidual pole units, but can be furnished 
with a cross bar to operate as a double 
pole main breaker or branch gircuit 
breaker with one operation, with indi- 
vidual trip per pole on overload or 
short circuit. (Circuit Breakers are 
NOT sold separately.) 


Safety is a prime factor in the 
construction of 


TYPE AC THERMAG CIRCUIT BREAKER 


LOAD CENTERS 
and SERVICE EQUIPMENT 


All current-carrying parts are covered — prying 
hands can’t touch them... Needless circuit interrup- 
tions are prevented when momentary, harmless over- 
loads occur — but the circuit breakers “trip” on short 
circuit or harmful overload. Requiring no fuses, the 
circuit breakers are operated like an ordinary tumbler 
switch. Simply return the handle to the ON position 
when the cause of the short circuit has been removed. 

The home owner likes these @ Products because of 
their attractive pearl-gray finish, natural brown Bake- 
lite base units and ivory toned operating handles — 
because they afford modern protection with ease of 
operation — and because of their long life. (The Circuit 
Breakers are Underwriters’ Laboratories-tested for ten 
thousand complete operations.) 

Wide gutters and ample knockouts make them popu- 
lar with contractors and builders. They are quickly and 
easily installed, and afford real economy in labor costs 
...Many architects and contractors recommend or 
specify @ Equipment, which not only meets Under- 
writers’ Laboratories requirements, but exceeds them 


Use the Coupon — Get This Bulletin 


It contains complete descriptions, dimensions, capaci- 
ties, prices, wiring diagrams and suggested specifica- 
tions. You'll find it helpful... Frank Adam Electric 
Company, Box 357, St. Louis (3), Mo. 
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Simplifying System Layouts 


By A. C. Monteith* 


Part 1, — Advances in apparatus and system improve- 


ments in the past 20 years. 


Part 2 (Next Month )— 


W here to concentrate efforts to obtain maximum results. 


HE ELECTRIC industry has 

established an enviable rec- 
ord in the way it has met the de- 
mands and requirements created 
by the impacts of war. Its per- 
formance has confounded its 
worst critics and surprised its 
staunchest supponters. But it must 
not rest long on these laurels. 
The hazards of complacency are 
‘well known. The mark of a 
healthy industry is its progress- 
ive growth. Precedents and cus- 
toms which have-reached the lim- 
its of their possibilities must be 
pruned out so that new growth 
can be stimulated by the light of 
new and changing conditions. 

The coming of peace will bring 
many new problems to the indus- 
try. They will be varied but most 
of them will involve questions of 
economy in some form. The ideas 
set forth in this paper are pre- 
sented as constructive suggestions 
intended to further the common 
interests and objectives of manu- 
facturers as well as power com- 
panies in promoting an industry 
that will be a real servant both 
to its owners and to the country 
as a whole. 

The steady decrease in price of 
electrical energy, shown in Fig. 1, 
is a delight to us all. It has stim- 
ulated much development in all 
industries. We are doing things 
electrically today that have made 
our way of life better, that would 





*An address before the annual meeting of 
the Edison Electric Institute, in New York City, 
June, 1944. Mr. Monteith is manager industry 
and engineering for Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. 
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have been impossible 20 years ago. 

That costs have not decreased 
as rapidly as prices, is somewhat 
distressing. There is trouble— 
serious trouble — ahead if the 
trends continue as indicated in 
Fig. 1. There must be a reason- 
able margin between cost and 


ie Shean 


1925 1930 





price of energy, if the industry is 
to remain virile. To increase 
prices will be difficult, if not im- 
possible. Furthermore, I question 
its desirability, even if it could 
be accomplished. 

The conclusion is obvious. Find 
methods of reducing costs. This is 
not easy, for reductions in cost 
must not be made at the expense 
of service reliability or by cash- 
ing some of the system reserves. 
A reasonable reserve capacity 
should be maintained for several 
reasons, the best of which is to 
withstand the impact of war and 





RE OS Tee 


Fig. 1. Cost of electric energy has not decreased as rapidly as 


the price of electric service. 


To maintain a reasonable margin 


between cost and price of energy, costs must be further reduced. 
One method of doing this is to simplify system layouts and 
reduce component parts of system to a minimum. 































































































































































other emergencies, of which we 
have just had such a vivid ex- 
ample. 


Methods of Reducing Capital Costs 


Any reduction in capital costs 
will also affect maintenance, taxes 
and other costs that determine the 
overall cost of production. This 
discussion will only cover capital 
costs. Methods of reducing capi- 
tal costs could be the subject of 
a book. A few of the chapter sub- 
jects for such a book might be: 

1. Use equipment up to its eco- 
nomical limit of loading, especial- 
ly for short-time overloads occur- 
ring infrequently in case of emer- 
gency. 

2. Provide wattless capacity at 
the loads to derive the greatest 
kilowatt system capacity per dol- 
lar of investment. 

3. Encourage high load-factor 
loads, which result in a maximum 
number of kilowatt-hours for a 
given system investment. 

4, Eliminate spare equipment, 
where the superior reliability of 
modern equipment with short-time 
load capacity or portable equip- 
ment can be used. 

5. Encourage standardization of 
methods and equipment to mini- 
mize designs, drawings, tools, jigs 
and fixtures for heavy apparatus 
and in addition, allow volume pro- 
duction when manufacturing the 
smaller apparatus. 

6. Simplify system layout and 
reduce component parts of the 
system to a minimum. This is the 
chapter subject that will be dis- 
cussed in this paper. 


8 


Fig. 2. How cost varies with quality of service. 

















Simplifying System Layout 


The possibility of simplification 
of system layout and component 
parts is of utmost importance. 
The public has been educated to 
demand a high degree of continu- 
ity of service and is so dependent 
on good service now that lowering 
the standard of service would be 
as difficult as increasing prices. 
We should, however, review the 
system layout now to take into 
account the improvements that 
have been made in apparatus and 
system designs to improve service 
reliability. This is important be- 
cause only up to a certain point 
do increased costs bring improve- 
ment in quality of service. Then 
we reach the point of diminishing 
returns and costs become excess- 
ive for a small improvement in 
quality of* service. 

Let us consider the example of 
Fig. 2 which is drawn to illustrate 
this point and does not necessari- 
ly represent any particular sys- 
tem. In this example let us assume 
that for the equipment available 
in 1920-1930 it was necessary to 
put sufficient apparatus, lines, 
etc., into the system to get the 
quality of service indicated. But 
apparatus, line designs, and meth- 
ods of operation have been im- 
proved, so that for systems with 
modern apparatus, the same qual- 
ity of service can be obtained at 
much less investment. This may 
in many cases be an exaggerated 
example but it illustrates the point 
that full advantage of improve- 
ments in equipment should be 


Fig. 3. Trends in 
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impulse strength of transformers. 


taken when plans for changes or 
extensions are made. This is such 
an important point, that, before 
examining specific possibilities, 
we should briefly review some of 
the advances that have been made 
in apparatus and system improve- 
ments in the past 20 years. 


Turbine Generators—Total out- 
age factor has steadily decreased 
from 15.3 per cent in 1922 to 6.11 
per cent in 1941, or maximum pos- 
sible unit operation has steadily 
increased from 84.7 per cent in 
1922 to 93.86 per cent in 1941. 


Circuit Breakers—A 11 modern 
circuit breakers are now tested at 
full published kva interrupting 
capacity in factory laboratories. 
Twenty years ago designs were 
based on a few field tests and 
experience. 

Interrupting time has steadily 
decreased. Twenty years ago the 
interrupting time of high-voltage 
breakers was about 25 cycles. The 
first published opening time for 
oil breakers was 12 cycles in 1929. 
This was reduced in 1930 to eight 
cycles. The published interrupt- 
ing time of 115-kv breakers and 
above is five cycles, which is ap- 
proximately one-fifth of the orig- 
inal figure and three cycle high- 
voltage breakers are available. 

Breakers are now rated on a 15- 
second duty cycle and have rel- 
atively small derating factors for 
fast reclosing. This is possible 
because interruption is accom- 
plished with only a fraction of the 
arc energy and consequent gas 
formation. Breakers 20 years ago 
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were rated on a two-minute duty 
cycle. 

High-voltage breakers can be 
built for reclosing in 20 cycles, 
a speed impossible only a few 
years ago. This permits econ- 
omies in transmission line con- 
struction. 

Modern circuit breakers meet 
the basic impulse levels. Their 
insulation can be coordinated with 
other apparatus on the power sys- 
tem so that uniform surge protec- 
tion can be provided in the sta- 
tion. 

Because of the greater corros- 
ive-resisting metals and other im- 
proved materials as well as the 
use of more efficient arc-inter- 
rupting devices, modern breakers 
do nat require maintenance and 
inspection nearly as frequently as 
did old breakers. Many indoor 
types of breakers are of the oil- 
less type, which minimize fire and 
explosion hazards. 


Metal-Clad Switchgear—Stand- 











FACTORY-TESTED 
| LIGHTNING ARRESTERS 





ardized metal-clad switchgear as- 
semblies are now available utiliz- 
ing modern breakers and incor- 
porating safety features from an 
operating point of view that were 
difficult to get in the ordinary 
assembly of substation. Where 
concentration of power necessi- 
tates it, the equivalent of segre- 
gated phase in metal-clad switch- 
gear can be obtained using only 
a small portion of the space re- 
quired for the conventional segre- 
gated-phase switchgear. Bus runs 
are all insulated for full voltage. 
These bus runs have a practical- 
ly perfect service record. 


System Relaying — System re- 
laying has been improved so that, 
in combination with the high- 
speed breakers, faults can be 
cleared in a few cycles instead of 
seconds as was the case 20 years 
ago. Relaying systems have been 
made more reliable and have been 
improved through modern methods 
of application. Overall fault clear- 





ing times of as low as four cycles 
are possible. Fault clearing times 
of six to eight cycles are common. 


Transmission Lines—High-volt- 
age outage proof lines are now in 
operation as a result of the work 
done over the past 20 years. Im- 
provements in performance can be 
credited largely to lowering of 
tower-footing resistance, more 
adequate shielding, and co-ordi- 
nated tower designs. High-speed 
clearing of faults has reduced the 
burning usually permitting im- 
mediate reclosure. Several lines 
have been in operation for 10 
years with practically perfect op- 
erating records. Many lines, 66 
kv and above, have had an outage 
record of less than one per 100 
miles per year. The outage factor 
of one 66-kv line built in 1911 has 
been reduced from 45 outages per 
100 miles per year to three simply 
by reducing tower-footing resist- 
ance. A further reduction to one 
outage per 100 miles per year 
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would result from adequate 
shielding. 

Low-voltage outage-proof lines 
are possible through the use of 
protector tubes. In one case equip- 
ping 18.8-kv lines with tubes ev- 
ery second pole on all three phases 
reduced outages from 42 to two 
per 100 miles per year. Lines can 
also be built with spacings and 
conductor arrangements that lend 
themselves more readily to self- 
clearing characteristics than do 
older lines. 


Cables—Joints in high-voltage 
cable have been improved so that 
there are only approximately one- 
third the number of cable-joint 
failures in 1940 as in 1925, where- 
as in the cable itself, failures are 
only one-half as likely as in 1925. 

Network Transformers — The 
failures of network transformers 
per 100 banks per year have been 
reduced to 30 per cent of those 
experienced in 1930. 


Lightning-Protection Devices— 
Lightning protection devices are 
not thoroughly tested in the fac- 
tory to assure uniformity. Modern 
arresters will discharge practical- 
ly a direct stroke of lightning and 
still protect the apparatus. This 
is in contrast to the devices built 
some 20 years ago which would 
pass only a small fraction of the 
current that could be encountered 
and provide protection. This will 
be discussed in detail in connec- 
tion with transformers. 


Power Transformers — Many 
developments have led to greater 
reliability of transformers. Also, 
the introduction to tap-changing- 
under-load equipment has made 
possible more effective use of 
lines and equipment than with 
plain transformers. Some of the 
improvements in the decade from 
1922 to 1932 are improved oil, sliv- 
erless copper, paper-insulated con- 
ductors, brazed coil connections, 
better gums and varnishes, inert 
gas to protect the oil from oxy- 
gen both in operation and during 
shipment, and surge proof design. 

Impulse testing to meet basic in- 
sulation levels has been of partic- 
ular significance. The impulse 
strength of transformers has 
doubled in the last 24 years, while 
the protection ratio of lightning 
arresters has decreased by one- 
half, as illustrated in Fig. 3. This 
means that where the protection 
afforded by lightning arresters 
was marginal or questionable in 
the early 20’s, the present protec- 
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tion devices limit the voltage un- 
der similar conditions to approx- 
imately one-half of the surge 
strength of the transformer wind- 
ing. This gives a large margin of 
protection ability and, therefore, 
a much greater degree of assur- 
ance of protecting the transform- 
er under all types of service con- 
ditions. Modern protection devices 
give good protection to many of 
the older transformers. The meth- 
ods of applying protection devices 
are now much better understood 
than they were 20 years ago. 

Since 1932 we have adopted such 
general improvements as_ better 
tank seals, stronger mechanical 
parts, better bracing of conduc- 
tors, better insulation through va- 
cuum filling, steep-wave front de- 
sign and testing, loading by cop- 
per temperature, and the air- 
cooled transformer in classes up 
to 15 kv. The use of a relay that 
closely follows the thermal char- 
acteristics of the transformer, al- 
lowing maximum loading within 
safe limits, permits greater utili- 
zation of transformer capacity. 

Auxiliary cooling equipment has 
been used extensively in the last 
decade to increase transformer 
capacity. This allows a normal 
economic selection of transform- 
ers for ordinary operating condi- 
tions but provides reserve capac- 
ity. Loading by copper tempera- 
ture ultilizes the equipment to its 
fullest with minimum risk of dam- 
age. 


Distribution Transformers—As 
with power transformers, one of 
the outstanding contributions to 
more reliable operation of distri- 
bution transformers has been the 
improved impulse characteristics. 
Full advantage can be taken of 
this through the use of lightning 
protective devices capable of dis- 
charging most direct strokes of 
lightning. In 1,900,000 transform- 
er years of service the field fail- 
ure rate of the protective devices 
used with transformers of modern 
design has been 6/1000 of one per 


* + 
In the second part of this 
article to be published next 
month, the author analyzes 
power system components 
with a view of determining 
where effort should be con- 
centrated in order to obtain 
the greatest return in simpli- 


fied system layout and re- 
duced capital costs. 


cent per year. In the last decade 
distribution transformer failures 
of all types including windings, 
protective devices, etc., dropped 
from 8/10 of one per cent failures 
per year to 1/10 of one per cent 
on a particular group of trans- 
formers. 

With the conventional methods 
of protection used approximately 
a decade ago, outages could be ex- 
pected on 10 to 20 per cent of 
transformers each year. With the 
more modern methods of protec- 
tion that have been devised, this 
has been reduced to a fraction of 
one per cent. One company after 
a complete review of their trans- 
former troubles found that 70 per 
cent of their interruptions in 1942 
were caused by lightning. With 
conventional protection devices 
they had trouble on 15.7 per cent 
of their conventional transform- 
ers through fuse operations while 
with the more complete type of 
protection, without fuses, the fail- 
ure rate was but 0.4 per-cent. 

With the greater reliability of 
modern distribution transformers 
they can be loaded higher than 
was thought possible a decade 
ago. Within the limits of regula- 
tion, system costs can be lowered 
quite materially through working 
the distribution transformers up 
to their thermal limit. Many trans- 
formers have’ been _ installed 
whereby the loading limits are 
determined by thermal devices. In 
many cases it is possible to use 
smaller transformers than _ the 
conventional type protected with 
fuses. 

These examples are incomplete 
but suffice to show that in the 
last 20 years the reliability of 
equipment has materially im- 
proved so that it should be pos- 
sible to modify our thinking in 
connection with the equipment 
that is put into systems and still 
maintain a high degree of reliabil- 
ity. Also, the pyramiding of pro- 
babilities should be eliminated 
where possible to minimize the 
amount of equipment necessary to 
secure a given reliability of oper- 
ation. If too much equipment is 
installed in an attempt to secure 
an abnormal degree of reliability, 
it is quite possible, actually, to in- 
crease instead of decrease the 
probability of outage. Considering 
all factors, we should do every- 
thing possible in the planning of 
a system to use a minimum of 
equipment. 
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EMAND for consumers dur- 

alble goods and appliances to- 
day is close to the levels immedi- 
ately preceding the war, but a 
large number of families intend 
to use their savings for buying 
or building a house before pur- 
chasing durable goods, W. Y. Elli- 
ott, War Production Board Vice 
Chairman for Civilian Require- 
ments, reported recently in mak- 
ing public the results of the Of- 
fice of Civilian Requirement’s 
third nationwide survey of con- 
sumer requirements. 

In the survey, made during 
April by enumerators from the Bu- 
reau of the Census, buying in- 
formation was sought from about 
4,500 families, selected as pro- 
portionately representative of the 
total population. 


Postwar Appliance Purchases 
Charted by OCR Survey 


Among eleven appliances cover- 
ed in the survey, washing ma- 
chines are now in greatest de- 
mand, with electric irons and me- 
chanical refrigerators in close sec- 
ond and third positions. Other 
items covered, in the order of 
present consumer preference, 
were cooking stoves, electric toast- 
ers, radios, sewing machines, vac- 
uum cleaners, heating stoves, elec- 
tric fans, and water heaters. 

Contrasting with the relatively 
moderate demand for appliances 
one out of ten of all the families 
interviewed said that they would 
buy or build a new house now if 
plenty of materials and labor were 
available. 

Families reporting plans to buy 
or build a new ‘house as soon as 
possible were asked: “Are there 


any reasons you can think of why 
you might wait a while before 
buying or building even if it were 
possible now?” A _ considerable 
number expressed reservations in 
response to this question, many of 
them saying that they might not 
have enough money, but enough 
respondents to represent 819,000 
said that they could see no reason 
for waiting. The largest number 
of dwelling units ever built in one 
year in the United States was 
935,000, in 1925, and, in recent 
years, 715,000 in 1941. 

In announcing the survey re- 
sults, Mr. Elliott said: 

“The information obtained from 
representative families all over the 
country shows that the American 
public has conserved its house- 
hold equipment and appliances 





ITEM 


Washing machine 
Electric iron 
Mechanical refrigerator 
Cooking. stoves—total 
—gas 
—oil 
—wood or coal 
—electric 


Electric toaster 

Radio 

Vacuum cleaner 

Sewing machine 

Heating stoves—total 
—wood or coal 
—gas 
—portable electric 
—oil 


Electric fan 

Water heater—total 
—gas 
—electric 
—wood or coal 
—oil 


Number of Respondents* 








Families Who Would Buy Durable Goods and Appliances 
If All Were Readily Available 


Estimated U. S. 


Total Who Would Buy 





Would Buy Would Buy Total, First and Number of Estimated 
First Second Second Purchases Respondents* U.S. Total 
337 134 3,935,676 510 4,261,560 
311 116 3,568,012 481 4,019,236 
304 113 3,484,452 458 3,827,048 
235 99 2,709,904 379 3,166,924 
92 50 1,186,552 159 1,328,604 
58 14 601,632 80 668,480 
56 15 593,276 81 676,836 
29 20 409,444 59 493,004 
195 90 2,381,460 383 3,200,348 
154 89 2,030,508 321 2,682,276 
140 76 1,804,896 286 2,389,816 
128 89 1,813,252 278 2,322,968 
72 34 885,736 147 1,228,326 
43 13 467,936 70 584,920 
13 10 192,188 35 292,460 

9 2 91,916 16 133,696 
7 9 133,696 26 217,250 
67 64 1,094,636 178 1,487,368 
48 19 559,852 93 ° 777,108 
24 5 242,324 40 334,240 
14 5 158,764 31 259,036 
9 6 125,340 17 142,052 
1 3 33,424 5 41,780 





*Of the 4,488 households interviewed. 
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and the present demand for these 
items is largely for legitimate re- 
placement needs or from house- 
holds which now need appliances 
they did not have before the war. 

“Generally speaking, people 
have accepted the wartime lack of 
durable goods and appliances 
without complaint, and this sur- 
vey indicates that when such 
goods become available again, 
there should be an orderly market 
rather than the wild buying rush 
which some people have predicted. 
When it becomes possible to re- 
lease materials and facilities for 
the production of consumers dur- 
able goods, the programs of the 
Office of Civilian Requirements, 
aimed initially to take care of min- 
imum essential needs, should pro- 
vide a smooth transition back to 
the normal condition of unre- 
stricted supply. The survey results 
indicate that the American public 
will follow a sensible buying pol- 
icy instead of creating a sudden 
boom market, which might lead to 
an equally quick collapse. 

“The very high level of demand 
for new houses points toward a 
market in the construction indus- 
try which should remain strong 
over a considerable period of 
years. Not all of those who have 
indicated a desire to buy a new 
house will purchase one which is 
newly built, but many are anxious 
to do so. After they have their 
houses, they will then provide a 
further market for durable goods 
to go in them. 

“The Office of Civilian Require- 
ments is concerned only with sup- 
plying essential needs during the 
changing conditions which will 
arise while the war is still going 
on. The picture of demand provid- 
ed by this survey is highly en- 
couraging as to the willingness of 
the public to restrict their de- 
mands to real needs until the war 
is over.” 


44% Would Make Purchases Now 


Among all of the 4,488 house- 
holds interviewed, 44 per cent said 
they would buy one or more of the 
listed appliance items at once if 
they were available, while 56 per 
cent said they would not buy any 
of thése items immediately, even 
if there were plenty of all of them 
in the stores. 

For each of the appliances list- 
ed, respondents were asked wheth- 
er they had tried unsuccessfully 
to buy the item during the last 
year, how much difference it made 
to them if they had failed, and 
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finally, “Would you buy a new 
one right away if there were plen- 
ty of everything in the stores?” 
Those who said they would buy 
more than one of the items were 
asked to indicate a first and sec- 
ond choice. The total demand fig- 
ures are shown in the table. 

The table shows the demand 
only from ‘households that would 
purchase the items for their own 
use. For some of the items, such 
as refrigerators and stoves, this 
demand may be substantially in- 
creased when they are readily 
available by purchases’ which 
apartment house owners and land- 
lords generally might make for 
the benefit of their tenants, Mr. 
Elliott said. 

In estimating the total active 
demand from the survey results, 
the most realistic figure is prob- 
ably the total of first and second 
choices for each item rather than 
the total number who say that 
they would buy if the item were 
available, he said. Even on the 
first choices a considerable num- 
ber of the respondents indicated 
that they had some reservation 
about their buying intentions, and 
it is improbable that many famil- 
ies would buy immediately more 
than their first and second choice 
item, Mr. Elliott added. 

The families that said they 
would buy or build a new house 
at once if materials and labor 
were available were asked wheth- 
er they had discussed the plans 
about how much they expected to 
spend for a house, whether they 
had actually done anything about 
it, and whether on reconsideration 
there were some reasons why they 
might wait a while before buying 
or building. Ninety-one per cent 
of the members reporting new 
house plans had discussed them 
with the family and 71 per cent 
had actually saved money that 
they intended to use for a house. 

However, 78 per cent reported 
reservations about their plans 
when asked whether they might 
wait a while. The other 22 per 
cent expressed no uncertainty 
about their plans. 

All of those who said they would 
buy or build a new house were 
asked how much they expected 
to spend for it. The answers 
showed considerable’ variation, 
but the average cost expected 
was $4,412. 

Most of the families reporting 
that they would buy one or more 
appliance items _ immediately 
would buy out of current income. 


A total of 76 per cent said that 
they would buy out of earnings 
(45 per cent) or on installments 
(31 per cent). Only 18 per cent 
indicated an intention to use sav- 
ings to buy the item they wanted. 
The others said “It depends” or 
“Do not know.” The total number 
who would buy out of savings does 
not vary greatly from item to item 
but, as might be expected, the 
number who would buy on install- 
ments tends to increase as the 
item becomes more expenséve. 
Thus 57 per cent would expect to 
buy a wood or coal cooking stove 
on installment while only 4 per 
cent would want deferred pay- 
ments to buy an electric toaster. 


56% Will Not Buy Immediately 


Among the 56 per cent of all 
families interviewed who would 
not buy any of the appliance items 
immediately, 77 per cent said 
either that they did not need the 
item or that they had one in satis- 
factory condition, and 12 per cent 
said they did not have enough 
money. Only one per cent of this 
group gave waiting for improved 
models as a reason for postpon- 
ing purchase. 

The 44 per cent who would buy 
one or more items right away if 
available were asked, in referenice 
to their first choice, “Are there 
any reasons you can think of why 
you might wait a while before 
buying, even if there were plenty 
now?” Sixty-two per cent said 
they had no reason for waiting, 
while 38 per cent expressed some 
reservation when thus asked to 
reconsider their buying plans. The 
most important reservation, ac- 
counting for about half the total, 
was that they might not have 
enough money or prices mightt be 
too high. Another quarter of those 
who wanted to buy but had reser- 
vations said that they might wait 
for an improved model. Tabula- 
tions of these reasons for express- 
ing reservations are not yet avail- 
able item by item. 

The families expressing a de- 
sire to buy one or more of the 
items if plenty were available 
were also asked why they needed 
the first-choice item at once. For 
all first choices, regardless of 
item, 42 per cent said they needed 
a new one because their old one 
was unsatisfactory and 56 per 
cent wanted the item because they 
did not have it. These percentages 
varied considerably from item to 
item. Among those for whom 

(Continued on page 60) 
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Veteran Texas Dealer Looks Ahead 


Sees changed pattern of operation among independent appliance 
dealers. No outside sales force is planned for the postwar period. 


HEN A sales force declines 

from 23 outside electric 
appliance salesmen to two inside 
executives and a woman assistant, 
it might seem that the business is 
well on the way out... but such 
is not the case with the Lans- 
downe & Moody Company, 2900 
Main Street, Houston, Texas. It 
is true that this firm doesn’t have 
any outside salesmen — there 
aren’t even any floor salesmen ex- 
cept Mr. Lansdowne and his as- 
sistant, but this appliance dealer 
is not only in business but what 
is more important, is making 
money! 

The Lansdowne & Moody firm 
was established in 1936. Mr. 
Moody, an attorney, has been in- 
active for the main part, but 
G. U. Lansdowne is an experi- 
enced electric appliance merchant. 
Before the war, this firm was 
known as an aggressive organiza- 
tion with a fine record in refriger- 





G. U. Lansdowne, manager of Lansdowne & Moody, Hous- 


ton, is demonstrating to a group of young housewives and 


future housewives how to use the dehydrators his company 


By Chas. N. Tunnell 


ators, ranges, irons, attic venti- 
lation, and fans. The firm was 
also frequently referred to as 
“America’s No. 1 Bendix washing 
machine retailer,” for just about 
one-half of the 5,000 Bendix units 
in use in the Houston area were 
sold through this firm. 

Business during this war period 
has been no bed of roses for 
Lansdowne; neither has it been 
impossible. He pulled in his oper- 
ations in many lines; he expanded 
in others. In other words, this firm 
became very versatile by merch- 
andising anything that would 
keep the business operating at a 
profit so long as the merchandise 
was of suitable quality. In fact, 
the Lansdowne & Moody Company 
was said to be the first firm in 
America to build an economical 
food dehydrator to retail at a reas- 
onable price. This firm developed 


a model; had contractors build 
this home dehydrator, and sold 
12,000 of these units before com- 
petition really got started in the 
field. 

When dehydrators had begun to 
run their course, Lansdowne be- 
gan to have wooden toys made in 
his service shop and to sell a few 
toys just to develop the idea. Then 
he went after this business on a 
big scale by contracting to furn- 
ish merchandise to large toy out- 
lets. When he saw he couldn’t 
get sufficient wood workers and 
contractors in a war working city 
like Houston, he went to four 
small Texas farming towns and 
found men. with wood working 
shops who could make his wooden 
toys. Lansdowne & Moody sold 
over 300,000 of these wooden toys 
in 1948. 

But while bolstering volume 
with these various sidelines, this 
electric appliance firm kept right 


built and sold when electrical appliances became scarce for 


his two stores. However, Lansdowne is an electrical merch- 
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ant and plans a postwar all-electrical store that will be a 
show place of Houston. 
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on plugging for business in the 
electric field. Although the big 
domestic attic fan business was 
out for the duration to a large 
extent, a lot of fans have been 
sold for commercial use. 

“All commercial firms can qual- 
ify for a AA-5 rating for fans,” 
says Lansdowne, “so we have sold 
a lot of these fans. One manu- 
facturer alone has paid us $12,000 
this year in commissions on fans 
sold mainly to war plants and 
commercial outlets. Most war 
plants and commercial firms are 
not shopping for prices today — 
they want to know if we have the 
merchandise. For example, one 
firm just recently telephoned for 
ten fans; we quoted our list price 
and the executive mailed in the 
purchase order without further 
shopping or asking for any quan- 
tity discount such as would have 
been the case prior to the war.” 

Although some attic fan people 
have used substitutes in making 
fan blades, have substituted dif- 
ferent size motors, etc., this deal- 
er says, “We have refused to sell 
anything that we can’t be proud 
of. We passed up a lot of attic fan 
business for residences just be- 
cause we didn’t have what we be- 
lieved would stand up. We have 
also passed up a lot of stove busi- 
ness because we have refused to 
carry any tin stoves. We have 
sold what few we could get in 
quality material — and now that 
the stove picture is clearing up, 
we believe we will profit in the 
long run. We have passed up 
some business, but we have sold 
our limited number of good stoves, 
and now that restrictions enable 
manufacturers to make regular 
size and type stoves again that 
will be available, most people will 
wait for these better models and 
they will have more respect for 
the dealer who has advised them 
all along against buying poor 
merchandise.” 


Service on Profitable Basis 


A service man is paid a good 
salary at the Lansdowne & Moody 
store to service mainly the appli- 
ances that have been sold by this 
firm: automatic washers, refriger- 
ators, irons and such appliances. 
This dealer explains, “We prob- 
ably service half of the Bendix 
washers in the city and we make 
a profit on this part of the service. 
We were fortunate in increasing 
our minimum service charge on 
washers in 1941 from $1.50 to 
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$2.50 before the price freeze. We 
figure a serviceman can make at 
least eight calls per day—espec- 
ially on washers. Many of the 
washer calls require only about 
five minutes of service time for 
most such calls are the result of 
a bobby pin being left in a sheet 
or failure to turn out the pockets 
of garments, and so on. 

“We make a profit on washer 
service, but we don’t make a profit 
on refrigerator service. About the 
only refrigerators that require 
service are the old ones that are 
too far gone or the ones that are 
dead. However, we believe in the 
postwar period many refrigerators 
will also come equipped with 
‘quick freeze compartments’ and 
the two distinct temperatures re- 
quired in one unit will need more 
service. The refrigerator dealer 
of tomorrow will have to maintain 
or be connected with a good serv- 
ice organization.” 

While the Lansdowne & Moody 
organization cannot handle all 
service calls, they give a friendly 
and sympathetic hearing to~all 
such calls. A list of service shops 
and their telephone numbers is 
kept by the telephone and when 
a woman calls in about repair on 
an electric iron, radio or a re- 
frigerator that this firm does not 
service, these merchants don’t dis- 
miss the prospect with a cure, “We 
don’t repair these units.” One of 
the three people who handle these 
calls courteously explains that the 
customer can probably get the re- 
pair done at such and such a 
shop, naming the telephone num- 
ber of this shop. 

“We may not always have any- 
thing to sell and we may not be 
able to repair a particular article, 
but we éan at least render a per- 
sonal service,” reasons this appli- 
ance merchant. His policy has 
won friends, for it 1s not unusual! 
for him to get letters commending 
his courteous, personal service. 

Several years ago, Lansdowne 
& Moody opened a branch store 
in Houston to handle commerciai 
refrigeration. This store is now 
located at 2212 Texas Avenue — 
but like the main store, it too has 
been versatile in its lines to adapt 
stocks to changing conditions. 
Ford-Ferguson tractors have been 
added and a good business has 
been built up with rice farmers. 
Although the farm tractor quota 
for this firm was 35 for 1944, 
more than 100 ef these small trac- 
tors have already been sold, the 


quota overage going into war 
plants and such industries with a 
AA-1 priority rating. 

In addition to tractors, dairy 
equipment, ete., this branch store, 
which is managed by E. E. Earp, 
has sold seven to eight carloads 
of electric water coolers since tak- 
ing on this line. At first a car- 
load of electric water coolers was 
bought to sell to war industries, 
then others were bought to supply 
navy requirements for ships, etc., 
these latter coolers being for di- 
rect current. 

Although the Lansdowne & 
Moody company will sell toys or 
anything else in the way of good 
merchandise to remain active dur- 
ing this war period, plans are in 
the making for a big postwar busi- 
ness in the electric appliance 
field. It is definitely known that 
two lines of electric refrigerators 
will be carried, probably three; 
and plans are under way for a big 
volume of quick freeze units. 


Quick Freeze Units Studied 


Lansdowne says, “We and other 
appliance merchants will do a big 
business in quick freeze units for 
the farmers will buy large units, 
and even the rural and city peo- 
ple with food locker space will buy 
these quick freeze units to avoid 
having to make frequent trips to 
the locker. These units will sell 
from $150 to $750 each, but price 
will be no object for several years 
to come. However, we don’t be- 
lieve that dealers will be able to 
hit the full stride in refrigerators 
and quick freeze units for much 
longer than one year after victory 
for manufacturers have to build 
up stocks and they are also going 
to take care of some export busi- 
ness along with the domestic 
sales. But electric dealers of all 
types will fare well. 

“Here in our main store we are 
going to have an all-electric store 
carrying every kind of appliance 
from electric razors to big quick 
freeze units, fans, etc. We are 
going to employ both men and 
women and all sales will be store 
sales on a commission basis. We 
do not plan to have any outside 
bell ringers and believe it will be 
several years before there are any 
more house-to-house salesmen. 
Now if one of our sales clerks 
wants to go by a prospect’s house 
at night to close a sale, that will 
be a different story. But we are 
not going to have the outside crew 

(Continued on page 60) 
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Temperature Control 
Service Problems 


EFRIGERATOR temperature 

control service problems en- 
countered iin servicing General 
Electric and Hotpoint refrigera- 
tors can be divided into two gen- 
eral classifications: (1) service 
troubles which will not permit the 
machine to start, and (2) service 
troubles that result in unsatis- 
factory refrigeration and erratic 
operation. 


In servicing temperature con- 


trols, the service man_ should, 
wherever possible, refer to the 
manufacturer’s service manual 


covering the specific model of re- 
fnigerator and temperature con- 
trol that is being serviced. Al- 
though control mechanisms were 
improved considerably in the last 
few years that refrigerators were 
manufactured, and although sev- 
eral different types of controls 
will be encountered such as the 
two-knob controls, single-knob 
controls, and Constant Cold con- 
trols, all of these operate on the 
same basic principles. The follow- 
ing discussion will therefore ap- 
ply generally to all types of con- 
trol found on these models except 
where reference is made to some 
particular type of control. 


Trouble from Weak Bellows 


When a machine will not start, 
the cause is frequently a weak 
bellows. The reason for this is 
that a weak bellows, one that has 
lost all or nearly all of its gas 
charge, offers little resistance to 
the pressure of the temperature 
spring. Consequently, the contact 
will be kept open and the machine 
will not start. During the time 
when a bellows is losing its 
charge, there will be a period 
when the amount remaining is 
right on the borderline for oper- 
ating the bellows arm. When this 
condition exists, the control will 
sometimes trip on and start the 
machine and other times it will 
not. 

If the knob is turned to a 
colder setting when the bellows is 
in this condition, the control will 
function all night for a while un- 
til more of the gas charge is lost 
and erratic operation occurs again. 





A weak bellows can be checked 
by removing the control cover 
and, with the bellows tube warm- 
ed up to room temperature, press- 
ing on the bellows arm toward 
the bellows. The pressure should 
be applied near the center of thy 
bellows arm so as not to bend it.” 
If the bellows is weak, it will offer 
little resistance. A weak be!!ows 
should be replaced. When the 
service job is being done in the 
home, it is generally more con- 
venient to replace the contro! and 
then change the bellows in the 
shop. 

In hot, humid coastal areas, bel- 
lows failures have been somewhat 
more frequent than elsewhere in 
models where the control is 
mounted across the front of the 
evaporator. In order to reduce 
these failures, design changes 
were made which included coating 
the bellows with aluminum varn- 
ish and recessing the control cov- 
er. In such areas, only controls 
with these improvements should 
be used for replacement purposes. 

Another cause for a machine not 
starting is a broken terminal bar. 
High humidity conditions may 
cause corroding and breaking of 
the early type, unplated brass 
terminal bar which carries the 
current from the terminal not con- 
nected to the stationary contact 
to the post to which is joined the 
overload heater in two-knob con- 
trols and the movable contact arm 
pigtail in single knob controls. 

This trouble is quite infrequent 
but has been noted in apartment 
house installations where the re- 
frigerator is run only over the 
week-end and trays of water are 
left in the evaporator. With the 
cabinet door closed, the humidity 
within the cabinet becomes very 
high. The plated type terminal 
bars appear to eliminate this 
possibility. 

In the case of single-knob con- 
trols, when the machine wil] not 
start at times, the trouble may 
be that the “on and off” lever 
binds on the knob shaft. The on 
and off lever is an extension of 
the movable contact arm. It 
passes through an opening in the 
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contro] case close to the knob 
shaft. A projection on the under 
side of the knob moves the lever 
and keeps the contacts open when 
the knob is turned to “off.” 

Once in a while a lever will rub 
against the knob shaft and will 
hold the main contact open, es- 
pecially when the knob is at one 
of the warmer positions. The con- 
trol operation is apt to be erratic. 
At times the control functions all 
right, at other times it does not 
trip back on after cutting off at 
the end of the cycle. Touching the 
knob or jarring the machine such 
as when closing the cabinet door 
may cause it to operate normally 
again. Also, turning the knob to 
one of the colder positions often 
eliminates the trouble. 

The rubbing can be observed by 
removing the knob. There should 


be a clearance of at least 1/32 
inch with the movable contact 
arm as far out on its post as 


possible. The lever may rub on 
either the front bearing shoulder 
or the rear one wilthin the case. 
In the case of controls with re- 
cessed covers, an examination can 
be made for rubbing without re- 
moving the knob. The movable 
contact arm can be lifted as far 
as possible on its post and moved 
back and forth to check for in- 
terference. By placing the end of 
a screwdriver under the lever just 
before it goes through the case 
and forcing the outer end of the 
lever down, the proper clearance 
can be obtained.” 


Bridle Arm Catches on Stop 


Another service difficulty which 
will prevent the machine from 
starting results when the bridle 
gets caught on top of one of its 
stops. This may occur if there is 
excessive movement of the mov- 
able contact arm on its post which 
may be due to a wanped cover or 
the cover screw not being drawn 
down tight enough. If the bridle 
arm gets caught on the top toward 
the knob side of the control, the 
contacts will be held open and 
the machine will not start. A 
slight jarring of the control, or 
even a slight movement of the 
knob, may cause the bridle arm to 
jump back into place. 

This condition can be checked 
by removing the control and rap- 
ping it with the cover down 
against the open hand. The bridle 
will jump up on one of its stops 
if this defect is present. A bulge 
in the sides of later production 
bridles was made to eliminate this 
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trouble. The usual remedies in- 
clude replacing a warped. cover, 
properly tightening the cover 
screw, inserting a very thin wash- 
er on the post above the movable 
contact arm, being careful not to 
interfere with the movement of 
the arm, and as a last resort, re- 
placing the control. 

Another possible service diffi- 
culty which will prevent the ma- 
chine from starting results from 
the movable contact arm binding 
on the bearing surface on the cov- 
er so that the contacts are held 
open and the machine will not 
start. This condition is most like- 
ly to occur in controls whose cover 
is held on by a screw, especially 
where, after the cover has been 
removed, the screw has_ been 
drawn down too tight. The trou- 
ble can generally be eorrected by 
loosening the screw a little or by 
eliminating some other source of 
binding. 

In the case of two-knob controls, 
a machine which trips during nor- 
mal operation may be found to 
have a defective solder-pot over- 
load device. The shaft of the rach- 
et wheel is held stationary in its 
sleeve by a drop of solder. If 
there is insufficient solder, the 
shaft may rotate within the sleeve 
so that the overload will not re- 
set, or it may allow the overload 
to trip on normal or only slightly 
more than normal current. In 
such a case, the control must be 
replaced. The service man is cau- 
tioned not to attempt to resolder 
the parts with ordinary solder. 


Service Troubles That Result In 
Unsatisfactory Refrigeration 


Service troubles included in this 
classification are such that they 
will permit the machine to oper- 
ate but the operation will be er- 
ratic and refrigeration will be un- 
satisfactory. The symptoms en- 
countered will be such as partial 
or complete defrosting during off 
part of cycle, cabinet too cold 
and machine short cycles, cabinet 
too cold and machine runs all the 
time, etc. In such cases, the 
symptom is an important guide 
to the service trouble. 

Partial or complete defrosting 
during off part of cycle may be 
the result of a partially weak bel- 
lows. After a bellows has lost 
part of its gas charge through a 
minute leak, a time is reached 
when the amount remaining in the 
bellows tube all vaporizes before 
the cut-on temperature is reached. 
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The bellows will then expand at a 
much slower rate and the tem- 
perature at which the control trips 
on will be higher than normal. 
As more gas leaks out, the cut-on 
temperature will gradually go up. 

The most likely symptom to be 
observed is more and more de- 
frosting of the header during the 
latter part of the off cycle. Both 
the on and the off period will 
be longer than normal. This con- 
dition gets worse and worse until 
the whole evaporator may run on 
a defrosting cycle. During the 
time the trouble is developing, the 
ice freezing rate gets slower and 
slower and the cabinet air tem- 
perature gradually goes up. 

In the early stages of the trou- 
ible, the defrosting can be _ elim- 
inated by turning the knob to one 
of the colder positions. For a 
time, the operation will be normal 
but, as more gas leaks out of the 
bellows, the defrosting will re- 
turn. 

Opening the control and pfess- 
ing on the bellows arm will not 
show up a partially weak bellows 
because there is enough pressure 
to make the bellows appear reas- 
onably strong. The only way of 
taking care of a complaint of this 
nature is to replace the control, 
after first checking other condi- 
tions in the machine which might 
cause similar defrosting. 

A partial or complete defrosting 
during the off part of the cycle 
may be the result of the bellows 
arm hitting the defrost bellerank. 
At the instant the movable con- 
tact trips closed, there should be 
clearance between the bellows arm 
and the defrost bellerank. If the 
bellows arm hits the bellerank be- 
fore tripping on, the upper tem- 
perature will be raised several de- 
grees. It is quite possible that the 
trip-on temperature may be 32 de- 
grees F. or above. Partial or com- 
plete defrosting of the evapora- 
tor will occur during the latter 
part of the off cycle, and both the 
on and the off parts of the cycle 
will be abnormally long. 

If the beilows arm is bent only 
a relatively small amount, such 
as by pushing on the bridle spring 
end »when the bellows is warm, it 
is apt to hit the defrost bellcrank 
before tripping off. The bridle 
spring end of the bellows arm 
should be parallel to the bellows 
end. If mot parallel, the bridle 
spring end can be straightened 
with a pair of thin-nosed pliers. 

In two-knob controls, check the 


movement of the defrost bellerank 
and the cam on the main switch 
that moves the bellerank. In sin- 
gle-knob controls, make sure that 
the brass bellcrank is on its post 
and that the post is solid in the 


case. 


Other Service Troubles Requiring 
Mechanical Adjustments 


When the cabinet is too cold 
and the machine short cycles, it 
is possible that the bellows arm 
is hitting the tail on the movable 
contact arm. At the instant the 
movable contact trips open, there 
should be clearance between the 
bellows arm and the tail on the 
end of the movable contact arm 
which projects down toward the 
bellows. This tail is designed to 
allow the bellows arm to exert 
force on the movable contact arm 
to push the contacts open should 
they stick or weld together. This 
tail was eliminated from controls 
used on 1942 machines with en- 
ameled evaporators. 

Interference between the bel- 
lows arm and the tail on the mov- 
able contact arm just before trip- 
ping off will cause short cycling. 
The on period may be a minute 
or less and the off period a matter 
of only two or three minutes. The 
running time will be much more 
than normal and the cabinet air 
temperature will be colder than it 
should be. It will generally be 
found that the control contacts 
are pitted and burned quite bad- 
ly when this condition exists. The 
complaint may originate from 
radio interference caused by the 
very frequent operating and arc- 
ing of the contacts. A control with 
this fault should be replaced. 

In the case of single-knob con- 
trols, a cabinet that is too cold, 
resulting from a machine running 
all the time, may be the result 
of the bellows arm being caught 
under the defrost bellcrank. Once 
in a while, a control may be found 
where the bellows arm gets caught 
in this manner when the knob is 
turned to “defrost.” The contacts 
will remain closed, the machine 
will run all the time, and the cabi- 
net air temperature will get too 
cold. 

This condition can be caused 
by the bellerank slipping off the 
end of its post due to a warped 
cover or a missing locking clip. 
It may be caused also by the post 
being loose in the control case or 
as a result of improper forming 

(Continued on page 61) 
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HE outstanding feature of the 

sixteenth annual meeting of 
the Southern Section, International 
Association of Electrical Inspec- 
tors, will be the opportunity this 
meeting provides for proposing and 
discussing revisions of the Nation- 
al Electrical Code. The electrical 
committee, of the National Fire 
Protection Association, has given 
September 30, 1944, as the latest 
date for acceptance of proposed re- 
visions for the 1945 edition of the 
National Electrical Code. Since the 
Southern Section meeting will be 
held in Atlanta on September 25, 
26 and 27, this meeting will be 
about the last opportunity for mem- 
bers to submit proposed code revi- 
sions. 

The 1945 revision of the Nation- 
al Electrical Code will be one of 
the most important in many years. 
Because the manufacture of many 
items has been discontinued during 
the war period, there is a much 
better opportunity than would or- 
dinarily be the case to revise code 
articles that are closely related to 
the design of electrical fixtures and 
equipment. Also, there are many 
problems that have developed dur- 
ing the wartime emergency period 
that will require proper treatment 
in the code. For example, there is 
the matter of conductor ratings 
and conductor insulation. The 1940 
revision of the code with its change 
in conductor ratings and recogni- 
tion of many new types of insula- 
tion introduced many controversial 
features. Since the war started a 
number of new synthetic insula- 
tions have been introduced and a 
place for these will have to be 
found in the code. 

There are many problems that 
have been in existence for some 
time and need further considera- 
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Inspectors’ Annual Conferenee 
Will Be Held in Atlanta 


tion in revising the code for 1945. 
For example, the grounding of port- 
able appliances and equipment 
still needs attention, especially in 
dwelling occupancies where elec- 
trical fatalities occur from time to 
time. Many code experts do not 
feel that proper overcurrent pro- 
tection to ordinary branch circuits 
is provided by the present code. 
This problem has been intensified 
by the extensive use of flexible 
cord wiring in houses that have not 
had the proper number of outlets. 


Committee Reports Emphasized 


Because of the importance of this 
meeting, article committee mem- 
bers have been requested to give 
unusual attention to their assign- 
ments and committee chairmen 
have been requested to submit re- 
ports in triplicate in order to faci- 
litate stenographic reporting of the 
meeting. This is especially import- 
ant in view of the fact that propos- 
ed revisions for code must be sub- 
mitted just a few days after the 
Southern Section meeting. 

A. M. Miller, secretary of the 
Southern Section, has pointed out 
that the April 1943 Code Supple- 
ment, the article committee report 
as included in the July 1942 News 
Bulletin and subsequent issues of 
the News Bulletin containing re- 
ports of Special Committees, In- 
terim Revisions, and Official Inter- 
pretations, together with 1944 
Article Committee Reports during 
the progress of the meetings, will 
supply the basis for most of the 
discussions at the Southern Section 
meeting. Members are urged to 
bring these publications with them 
as additional copies are not now 
available. 

Because so much interest has 
been indicated in the code panel 
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discussions conducted by Frank G. 
Camus, city electrician, of Shreve- 
port, La., at past meetings of the 
Southern Section, these discussions 
will again constitute a special fea- 
ture of the 1944 meeting. 

The panel of experts who preside 
over these special sessions will in- 
clude, in addition to Mr. Camus, 
L. F. Adams, General Electric Co., 
Schenectady, N. Y.; M. M. Brandon, 
Underwriters Laboratories, Inc., 
New York City; Dewey L. Johnson, 
president, Southern Section, Atlan- 
ta; Jas. D. Lynett, president, IAEI, 
New York City; A. R. Small, presi- 
dent, Underwriters Laboratories, 
Inc., Chicago; E. C. Knox, first 
vice president, Southern Section, 
Miami; Victor H. Tousley, secre- 
tary-treasurer, IAEI, Chicago; B. 
Z. Segall, New Orleans Public Serv- 
ice Co., New Orleans; Frank 
Thornton, Jr., Westinghouse Elec- 
tric & Mfg. Co., East Pittsburgh; 
and a representative of the Nation- 
al Electrical Contractors Associa- 
tion who will be named later. 

These panel discussions will en- 
able contractors, industrial main- 
tenance electricians, inspectors, 
and all other branches of the elec- 
trical industry interested in the 
application and interpretation of 
the National Electrical Code to 
obtain expert opinion on the many 
problems that confront the electric- 
a) industry as a result of material 
shortages, overloading of equip- 
ment, temporary installations, and 
so on. 

Members of the Southern Sec- 
tion have been asked to submit their 
code problems and questions to the 
panel chairman, Mr. Camus, at the 
earliest possible moment. A con- 
venient form is included on the next 
page to facilitate the submission of 
questions and problems. 
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The tentative program follows. 


Monday Morning, Sept. 25 


Registration of members and 
guests. 

Call to Order—Dewey L. John- 
son, president, Southern Section, 
IAEI, Atlanta, Ga. 

Invocation—Dr. Louie D. New- 
ton, pastor, Druid Hills Baptist 
Church, Atlanta, Ga. 

Address of Welcome, Honorable 
William B. Hartsfield, mayor of 
the City of Atlanta, Ga. 

Response to Address of Welcome, 
W. A. Stall, senior past president, 
Southern Section, IAEI, Jackson- 
ville, Fla. 

Presentation of President’s 
Gavel, Paul L. Muller, junior past 
president, Southern Section, IAEI, 
New Orleans, La. 

President’s Address, James D. 
Lynett, International president, 
IAEI, chief electrical inspector, 
New York, N. Y. 

President’s Address, Dewey L. 
Johnson, president, Southern Sec- 
tion, IAEI, superintendent of elec- 
trical affairs, Atlanta, Ga. 

Reports from the International 
Association — Victor H. Tousley, 
secretary-treasurer, International 
Association of Elec. Inspectors, 
Chicago, IIl. 

Report of Secretary-Treasurer, 
A. M. Miller, secretary-treasurer, 
Southern Section, Richmond, Va. 

Report of the Executive Com- 
mittee—George Welman, chairman, 
New Orleans, La. 

Report of Electrical Committee 
Representatives, N. E. Cannady, 
member, Raleigh, N. C., J. G. 
Fisher, alternate, Jackson, Miss. 

Reports of Chapters, Florida, 


Georgia, Louisiana, Mississippi, 
North Carolina, Texas, and Vir- 
ginia. 

Appointment of Committees, 


President Johnson. 
Monday Afternoon, Sept. 25 


Impromptu Introductions and Ad- 
dresses. 

Report of Postwar Committee, 
George Welman, chairman, New 
Orleans, La. 

Report of Papers Committee, F. 
G. Camus, chairman, Shreveport. 

Report of Committee on Fuse 
Tampering, C. V. Reynolds, chair- 
man, Savannah, Ga. 

Postwar Committee on Inade- 
quate Installations, E. C. Knox, 1st 
vice president, Southern Section, 
Miami, Florida. 

Reports of Article Committees 
(continued. ) 

Code Panel Discussion. 
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Tuesday Morning, Sept. 26 


Code Breakfast. 

IAEI Postwar Committee on Sub- 
stitute Materials and Methods, M. 
M. Brandon, Underwriters Labor- 
atories, New York. 

Report of Committee on Interior 
Network Distribution Systems, L. 
F, Adams, General Electric Co., 
Schenectady, N. Y. 

Reports of Article Committees 
(continued). 

Postwar Education and Adjust- 
ments of Electrical Workers, 
Marion H. Hedges, director of re- 
search, International Brotherhood 
of Electrical Workers, Washington, 
D.C. 


Tuesday Afternoon, Sept. 26 


Code Treatment of Infra Red 
Drying Equipment, Report of IAEI 


Technical Subcommittee, H. N. Pye, 
Atlanta, Ga. 
Report of Article Committees. 
Code Panel Discussion. 


Wednesday, Sept. 27 


Tips to Electrical Inspectors, 
EK. C. Knox. 

Code Treatment of Electric 
Welding, B. Z. Segall, New Orleans 
Public Service, New Orleans, La. 

Completion of Article Committee 
Reports. 

General Code Discussions and 
Proposals. 

Executive Committee Meeting. 

Report of Resolutions Commit- 
tee. 

Report of Nominating Commit- 
tee. 

Election 
Officers. 


and Installation of 





To Get Your Question Discussed, Write It Below 
and Mail at Once to the Code Panel! 





Mr. Frank G. Camus 
Chairman, Code Panel 
City Hall, Shreveport, La. 





Dear Mr. Camus: Please have the questions below discussed at 
the Annual Meeting of the Southern Section, IAEI: 


Name —_— 


Addres:——— 








This form may be used to suggest questions on application and interpre- 
tation of the National Electrical Code for use during the Code discussion 
periods at the forthcoming meeting of the Southern Section, I.A.E.I. The 
panel of Code experts who will supervise this portion of the program 
will give consideration to questions on the Code submitted to Mr. Camus. 
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Official Interpretation of 


National Eleetrieal Code 


The following official interpre- 
tations of various sections of the 
National Electrical Code were re- 
ported recently by Victor H. 
Tousley, secretary of the Inter- 
national Association of Electrical 
Inspectors. 


Sections 3249 and 3370. Thermal 
Insulation of Walls. Interpretation 
No. 254. Issued April 28, 1944, 

Question: Was it the intent that 
sections 3249 (Article 324): and 
3370 (Article 336) be interpreted 
as applying to the use of the 
newer types of thermal insulation 
in the shape of batts or blankets 
installed within wiring spaces but 
maintained at least-one inch from 
conductors or cables? 

Finding: The use of the batt 
form of insulation was not con- 
sidered when these sections were 
adopted. 


Section 4323. Intermittent and 
Similar Duty. Interpretation No. 255. 
Issued May 17, 1944, 

Question (a): Is it intended that 
motors driving extractors and 
tumblers in laundries be consid- 
ered as used for intermittent and 
similar duty and protected against 
against overcurrent by the branch- 
circuit overcurrent protective de- 
vice as provided in section 4323 
of the 1940 edition of the Na- 
tional Electrical Code? 

Finding: No; this section is in- 
tended to apply where the driven 
apparatus is of such a nature that 
the motor cannot be operated for 
more than short periods, or if 
operating continuously the load 
can be applied only for short per- 
iods. Under these conditions, 
service heating of the motors or 
of the conductors cannot be ex- 
cessive. 

Question (b): By whom is it de- 
termined that the requirement for 
service by a motor is continuous, 
intermittent, periodic, short-time, 
or varying? 

Finding: The authority enforc- 
ing the Code. 


Section 4402. Disconnecting Means 
to 150 Horsepower Motor. Interpre- 
tation No. 256. Issued June 7, 1944. 

Statement: A 150 horsepower 
synchronous three-phase, 220-volt, 
60 cycle motor, Code letter E, has 
auto-transformer reduced voltage 
starting with running overload 
protection, full load rating 320 
amperes. According to Table 26 


the maximum rating of overcur- 
rent device for the motor branch 
circuit is 200 per cent of the full 
load rating of the motor. 

Question 1: May a general-use 
type knife switch be employed as 
the disconnecting means for the 
motor and its branch circuit? 

Finding: Yes, see paragraph c 
of section 4402; see section 4403 
for carrying capacity of switch. 

Question 2: May fuses be em- 
ployed for overcurrent protection 
of the branch circuit? 

Finding: Yes, if the largest 
available size of fuse (600 am- 
peres) will permit the motor to 
start under all operating condi- 
tions; time-lag fuses are permiss- 
ible. 

Question 3: May a circuit 
breaker of suitable current rat- 
ing serve as a_ disconnecting 
means as well as for the motor 
branch circuit overcurrent pro- 
tective device? 

Finding: Yes, if the require- 
ments of the Code for both pur- 
poses are satisfied. 


Section 6034-a. Terminals and Re- 
ceptacles for Gas Tubing. Interpreta- 
tion No. 257. Issued June 1, 1944, 

Question: May the sheet metal 
of a sign structure or metallic 
supporting frames of signs be used 
in whole or in part as a conductor 
in the secondary circuit of high 
voltage electric signs or fixtures? 

Finding: No, paragraph a of 
section 6034 expressly prohibits 
contact with terminals of gas tub- 
ing with grounded metal whether 
enclosed or not. Consequently the 
conductor from a terminal must 
be insulated. 


Section 5014-b. Sealing Compounds. 
Interpretation No. 258. Issued June 
9, 1944. 

Statement: A group of fueling 
pits at an airport is located out of 
doors well detached from any 
building. Fuel pumps and control 
equipment are installed in each 
pit. The conductors supplying the 
motors are in conduit within the 
pits, and in fibre ducts between pits 
and also between the first pit and 
the point within the building 60 
feet distant at which they are sup- 
plied and controlled. The conduit 
is cut off outside of this building 
and within each pit by means of 
pull boxes each filled with seal- 
ing compound. 
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Question: Does this subdivision 
of the conduit raceway satisfy the 
requirements of section 5014-b, 
items 1, 2, and 3? 

Finding: Yes, if the sealing 
compound is approved for the pur- 
pose. 


Section 5020. Lighting Fixtures. 
Interpretation No. 259. Issued June 
12, 1944, 

Question: Is it permissible to 
use vaportight lighting units in 
outdoor open-type structural steel 
structures with grating floors, 
wherein are located vessels and 
piping containing flammable hy- 
drocarbons? Also, on platforms 
adjacent to walkways or on con- 
necting vessels and/or buildings 
wherein flammable hydrocarbons 
are stored or handled? If so, un- 
der what circumstances, if any? 

Finding: It has not been the 
intent of the Electrical Committee 
that so-called vaporproof or vap- 
ortight lighting fixtures be recog- 
nized as providing the safeguards 
intended for explosion-proof 
equipment such as is specified in 
section 5020. Reference is made 
to Interpretation No. 227, the find- 
ing of which reads: 

“Section 5001 contemplates that 
the authority enforcing the code 
shall determine when a particular 
premises or installation of appar- 
atus conforms to the code descrip- 
tion of a hazardous location. Gen- 
erally speaking, close proximity 
to a bulk station warrants class- 
ification of an electrical equip- 
ment as in a hazardous location.” 


Section 3372. Metallic Outlet Boxes. 
Interpretation No. 260. Issued June 
9, 1944, 

Question: May metallic outlet 
boxes be employed when the wir- 
ing method is as per section 3372 
(Interim Amendment No. 48) if 
insulated sleeving is used over the 
exposed ends of the uninsulated 
grounded neutral conductor. 

Finding: No. 


Article 336. Non-metallic Sheathed 
Cable. Interpretation No. 261. Issued 
June 12, 1944, 

Statement: A frame building is 
to have an inaccessible attic. The 
wining method will be with non- 
metallic sheathed cable, Article 
336. 

Question: 
cable be secured at 
4% feet? 

Finding: Yes, the provisions 
of sections 3363 and 3366 both 
apply. Fish work or its equival- 
ent is permissible only for wir- 
ing in “finished buildings.” 


Is it required that 
intervals of 
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_ Laboratory located at that plant. Ail 9 of these laboratories operate, ~ 
however, under direct and close supervision of the General Cable | 


cable. The chemical, piyricel, BOER tests of all incoming raw Research Laboratory — the largest, it has been. said,“in the world” 
materials for each plant are “double-checked” in the Control Testin roted exclusively to wire and cable research. i 


Literally hundreds of materials—among them metals, fabrics, lacquers, 
asphalts, synthetic polymers — are used in making modern wire and 








CABLE’S OWN “B OF STANDARDS’ 


Assurance of standardized quality in the elec- 
trical wire and cable products supplied by 
General Cable starts with our firm control of 
raw materials. To insure absolute uniformity at 


all 9 manufacturing plants, each material used 





is accepted or rejected by the “Control Testing 
Laboratories” situated in each plant, to speci- 
fications established by the General Research 
Laboratory at Bayonne. The time of an entire 
Bureau of the General Research Laboratory is 


devoted to the setting of these standards and 
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the devising and supervising of uniform tests 





to enforce them. Under such a program one 
does not have to hope for or demand quality 


control — one gets it. 


GENERAL CABLE 
CORPORATION 


Manufacturers of Bare and Insulated Wires and Cables 
for Every Electrical Purpose 
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Simplification Planned for Code 


Tentative revision of Articles 210 and 220 of the 
National Electrical Code, covering Branch Circuits 
and Feeders, will simplify these important rules. 


RECENT issue of the News 

Bulletin, of the International 
Assn. of Electrical Inspectors, out- 
lined plans for a revised edition of 
the National Electrical Code in 
1945, and the various Article Com- 
mittees are now at work consider- 
ing proposals submitted to them. 
Because Articles 210 and 220 have 
such a wide application in the wir- 
ing industry, members will be par- 
ticularly interested. in the results 
of the activity of these committees 
to date. 

So far, the study has been de- 
voted largely to the changes that 
appear to be desirable from the 
several field problems and other 
conditions arising since the 1940 
Code was issued. In 1942, the Art- 
icle Committee approved a proposal 
for the consolidation of the sep- 
arate requirements for the several 
types of branch circuits. The ef- 


ARTICLE 210—Branch Circuits 
General 


2101. Scope. The provisions of this Article 
shall apply to branch circuits supplying lighting 
or appliance loads or combinations of such loads. 
If motors, or motor-operated appliances, are con- 
nected to any circuit supplying lighting or other 
appliance loads, the provisions of this article and 
Article 430 both shall apply. Article 430 shall 
apply if branch circuit supplies only motor loads. 

2102. Other Article Provisions. The provisions 
referred to in the following Table shall apply to 
branch circuits supplying the loads referred to 
therein: 


Section 
Cranes and Hoists .......0-eeeeeeeeeees 6142 
WIOVALOTS cece ccvccccccsevccesccssoee 6251 
Infra-red Industrial Heating Equipment .. 42— 
InstrumentS ........cccerereecoveccoes 93843 
MINE, okie ec catenccrscascwenesaw Article 430 
CEAENE ccccccceverccnsccvcceessceodse 6506 
Outside Festoons ........+eeeeeeeeevees 7344 
Railway Properties ........++eeeeeeeeee 1110 
Signal and Control Systems ........+..+++. 8006 
Signs and Outline Lighting ............- 6007 
Sound Recording and Reproduction ...... 6406 
Systems over 600 Volts ............ 7141 to 7144 
Systems under 50 Volts ........+.-0+0e5- 7204 


Theatres and Similar eager: ~ 
5241, 5286 and 5292 


2103. Multi-Wire Branch Circuits. A_ multi- 
wire branch circuit as referred to in this article is 
a circuit consisting of two or more ungrounded con- 
ductors having a potential difference between them, 
and an identified grounded conductor having equal 
potential difference between it and each unground- 
ed conductor of the circuit and which is con- 
nected to the neutral conductor of the system. 
Branch circuits recognized in this article may be 
installed as multi-wire circuits. 

If conductors of multi-wire branch circuits and also 
2-wire branch circuits connected to the same system 
are installed in raceways, as open work, or as con- 
cealed knob and tube work, it is recommended that 
they be color coded to facilitate balancing. 

2104, Common Neutral. In other than dwelling 
occupancies, a commor grounded neutral conductor 
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forts of the Committee during the 
past year have been devoted mainly 
to improving the present Code text 
and arrangement; the simplifica- 
tion of the detailed requirements 
and limitations applicable to de- 
vices and appliances; and to the co- 
ordination of official interpreta- 
tions and the interim amendments 
with the current provisions of the 
Code. In addition, and more rec- 
ently, considerable study has been 
given to other changes and addi- 
tions that may be necessary to care 
for anticipated postwar demands. 
A table containing the principal 
requirements for the different 
types of branch circuits has been 
developed and is included with the 
consolidated branch circuit pro- 
visions. Also, the “unit load” and 
“demand factor” table for general 
lighting have been consolidated and 
located in Article 220, with a cross- 


reference thereto in article 210. 
In addition, the “demand factor” 
Table No. 29 for household electric 
ranges, has been revised and ex- 
panded to include the “maximum 
demand” table for ranges as auth- 
orized by Interim Amendment 74. 

The revisions include some tech- 
nical changes but, as pointed out, 


reflect mainly a careful editorial . 


re-arrangement directed toward im- 
proved clarity and a more logical 
sequence of items. Below is a com- 
plete reprint of these two articles. 
A cross-reference index to the 1940 
Code and the Proposed Revision, 
is available. 
proposed revision, which has been 
tentatively approved by the Article 
Committee, the Committee states 
they will welcome any constructive 
comments. Comments should be 
addressed to H. N. Pye, chairman, 
Post Office Box 5048, Atlanta 2, Ga. 





may be employed for two or more multi-wire branch 
circuits, subject to the following provisions: 

a. Number of Conductors. Not more than 8 
ungrounded conductors shall be used. 

b. Carrying Capacity. The neutral conductor 
shall at any point have a carrying capacity not less 
than the sum of the ratings of all overcurrent de- 
vices protecting the ungrounded conductors of one 
polarity for which it forms a return circuit. 

ce. Conductors in Raceways. Where the con- 
ductors are in a metal raceway, all conductors of 
the circuit shall be contained within the same race- 
way. If installed in conduit or tubing, the size of 
the raceway shall be in conformity with Table 11, 
Chapter 10. 

2105. Voltage. Branch circuits of any of the 
types recognized in this article, supplying lamp- 
holders, fixtures or receptacles of the standard 15- 
ampere or less rating, shall not exceed 150 volts 
to ground, except in industrial establishments that 
supply only lighting fixtures which are not less 
than 8 feet from the floor and which do not have 
switch control as an integral part of the fixture. 
In dwelling occupancies, the voltage between con- 
ductors supplying lampholders of the screw-shell 
type, receptacles, or appliances, shall not exceed 
150 volts, except that the voltage between con- 
ductors supplying permanently connected appliances 
or portable appliances of more than 1,650 watts 
may exceed 150 volts if connected to receptacles 
of such design that attachment plugs used on cir- 
cuits of other voltages cannot be inserted in them. 


2106. Heavy-Duty Lampholders. Heavy-duty 
lampholders as referred to in this article shall in- 
clude Edison-Base lampholders of the mogul type, 
and other lampholding devices required for lamps 
exceeding the maximum rating of the medium-base 
lamps as provided in Section 94201. 


2107. Receptacles. Receptacles connected to 
circuits of more than 150 volts between conductors 
shall be of such design that attachment plug caps 
used on circuits of other voltages cannot be in- 
serted in them. 

Plug-in connections, or other devices for supply- 
ing appliances or lampholders from busways of 20 
amperes capacity or less, shall not be interchange- 
able with such devices for use on busways of larger 
capacity, unless overcurrent protection rated at not 
exceeding 15 amperes is provided as an integral 
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part of the plug-in connection or other attachment 
device. 


2108. Calculation of Load. The load shall be 
computed in accordance with the following: 

a. General Lighting. The floor area shall be 
computed from the outside dimensions of the build- 
ing, apartment or area involved, and the number 
of floors, not including open porches, garages in 
connection with dwelling occupancies, nor un- 
finished spaces in basements or attics of dwellings. 
For general illumination, in occupancies listed in 
Table of paragraph b. of Section 2202, a load of 
not less than the “watts per square foot” specified 
in Column A shall be included for each square foot 
of floor area. 

Where in normal operation the maximum load will 
continue for long periods of time, the above minimum 
“watts per square foot” should be increased by 25 per 
cent, in order to provide that the wiring system shall 
have sufficient load-carrying capacity to insure effi- 
client and economical operation. 

In single-family and multi-family grep rags all 
receptacle outlets, except those connected to the spe- 
cial circuits specified in paragraph 2109-a, shall be 
considered as outlets for general illumination. All re- 
ceptacle outlets in guest rooms of hotels shall be con- 
sidered as outlets for general illumination. 

Elsewhere than in dwellings and guest rooms of 
hotels, receptacle outlets shall not be considered as 
outlets for general illumination. xception may be 
made to this provision where lighting equipment is 
intended to remain in fixed position but is supplied 
through receptacle outlets to facilitate servicing and 
replacement. 

In other occupancies, a load of not less than 5 
amperes for each outlet for heavy-duty lampholders 
and 1% amperes for other outlets shall be included. 

b. Other Loads. For lighting other than gen- 
eral illumination (including show window lighting) 
and for appliances, a load of not less than specified 
below shall be included for each outlet: 


Outlets For Load per Outlet 


*Specific Appliances Ampere rating of ap- 
pliance 
Heavy-Duty Lamphold- 
ers 5 Amperes 
tOther Outlets 1% Amperes 
*For household Letestete ranges individually rated at 
more than, 1,650 watts, the load may be computed in 
accordance with Table 29, Chapter 10, 
tThis does not apply to outlets conneoted to the 
receptacle circuit specified in paragraph a of 
Section 2109. For show-window lighting a load of 
not less than 200 watts may be included for each 
linear foot of show-window measured horizontally 


In releasing this* 






































ANOTHER PHASE OF UNIVIERSALS 


Universal is now offering a flexible, new direct-mail service to the 
more than 12,000 “U” Plan Dealers. Designed for easy, economical 
customer contact, the “100 Letter Plan” is virtually post-war business 
insurance at low rates. Based upon a pretested formula, Universal 
supplies letters, check lists and booklets ready for mailing over your 
signature. All you do is address to your prospective customers, mail 
and then file the returned check lists as a backlog of post-war business 
for ready follow-up. Results from dealer mailings in twenty-three 
states already indicate that it will pay big dividends. 


LOOK AT THESE PRETESTED RESULTS AND THEN ACT TODAY! 

@ A Mid-West Furniture Dealer received 423 returns from a mailing of 4,000— 
better than 10 per cent. 

@ A Southern Hardware Dealer recently put nearly $10,000 worth of future 
business on his books at a cost of about $15. 

@ A New England Radio and Appliance Dealer received check lists from a mail- 
ing of 1,700 listing nearly $23,000 worth of appliances for post-war purchase. 

@ An Electrical Specialty Dealer in a North Central State secured 331 returns 
out of an initial mailing of 2,100. 


If you are already a “U” Plan Dealer, follow through with the “100 
Letter Plan” — make it work for you right in your own sales area. 
The “U” Plan with its many features is open to any ¢ 

dealer. If you are not already identified with it, send 
in the coupon at once for your 20-page Plan Book 
and extra information about the “100 Letter Plan”. 

















New Britain, Conn. 
Gentlemen: 


S “U' PLAN FOR ‘V" DAY 





oe 


LANDERS, FRARY & CLARK Dept. 
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free “U” Plan for “V” Day Plan Book to 


Se a 


I wish to become a “U” Plan Dealer — please send I 


Address 
City State cane 
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‘along its base in lieu of 1% amperes per outlet. 


c. Exceptions. The minimum loads for outlets 
specified in sub-paragraph b, shall be modified as 
foilows: 

1. Multi-Outlett Assemblies, Where fixed 
multi-outlet assemblies are employed, each five feet 
or fraction thereof of each separate and continuous 
length shall be considered as one ouflet of not less 
than 1%-ampere capacity; except in locations where 
a@ number of appliances are likely to be used simul- 
taneously when each one foot or fraction thereof 
shall be considered as an outlet of not less than 
1% amperes. 

Busways so designed that loads can be connected 
at any point shall be limited in length as provided 
for multi-outlet assemblies; except that under con- 
ditions of operation where the load will not exceed 
that permitted for a branch circuit, the authority 
enforcing this code may permit busways of greater 
length. 

2. Telephone Exchanges. Shall be waived for 
manual switchboards and switching frames in tele- 
phone exchanges. 


d. Existing Installations. Additions to existing 
installations shall conform to the following: 


1. Dwelling Occupancies. New circuits or ex- 
tensions to existing circuits may be determined in 
accordance with sub-paragraph a. or b. of this sec- 
tion; except that portions of existing structures 
not previously wired, or additions to the building 
structure, either of which exceeds 500 square feet 
in area, shall be determined in accordance with sub- 
paragraph a. of this section. 

2. Other Than Dwelling Occupancies. When 
adding new circuits, or extensions to existing cir- 
cuits, in other than dwelling occupancies, the pro- 
visions of sub-paragraphs a. or b. of this section 
shall apply. 


2109. Determination of Circuits. In so far as 
practical, the total load shall be evenly proportioned 
among the branch circuits according to their ca- 
pacity. The number of circuits shall in every case 
be sufficient for the specific loads to be served; 
but not less than the number determined from the 
total load as computed by Section 2108 and the 
capacity (type) of circuits to be used and, in addi- 
tion, the following: 

a. Receptacle Circuits. In dwelling occupan- 
cies, one or more branch circuits shall be provided 
for all receptacle outlets (other than outlets for 
clocks), in kitchen, laundry, pantry, dining room 
and breakfast room, and such circuits shall not 
have other outlets connected thereto. The conduc- 
tors of such circuits shall be not smaller than No. 
12 and the rating of receptacles connected thereto 
shall be not less than 15 amperes. 

b. Other Circuits. Branch circuits shall be pro- 
vided for specific loads as required by other arti- 
cles of the Code. 

2110. Receptacle Outlets. Receptacle outlets 
shall be installed as follows: 

a. General, Where portable cords are used 
except where the attachment of cords by other 
means is specifically permitted. 





b. Dwelling Type Occupancies. In every kitch- 
en, dining room, breakfast room, living room, par- 
lor, library, den, sun room, recreation room and 
bedroom, one receptacle outlet shall. be provided 
for every 20 linear feet or major fraction thereof 
of the total (gross) distance around the room as 

, 
measured horizontally along the wall at the floor 
line. The receptacle outlets shat, in so far as prac- 
ticable, be spaced equal distances apart. At least 
one receptacle outlet shall be installed for the 
connection of laundry appliances. 

A cord connector that is supported by a permanently 
connected cord pendant is considered a receptacle out- 
let Receptacles in floor outlets shall not be counted 
as part of the required number of receptacle outlets 
unless located close to the wall. 

See Example No. 1, Chapter 10. 


BRANCH CIRCUIT REQUIREMENTS 


2121. Classification. Branch circuits shall be 
classified in accordance with the maximum per- 
mitted rating or setting of the overcurrent device. 
When conductors of larger size than specified are 
used to provide for voltage drop, the specified rat- 
ing or setting of the overcurrent device shall deter- 
mine the circuit classification. The classifications 
recognized by this article shall be as follows: 


a. Individual Branch Circuits. Branch circuits 
having a single outlet connected thereto shall be 
designated as “Individual Branch Circuits’ and 
shall be of sufficient capacity for the load to be 
served. 

b.. Multi-Outlet Branch Circuits. Branch cir- 
cuits having two or more outlets connected thereto 
shall be designated as ‘“‘Multi-Outlet Branch Cir- 
cuits” and shall be of the following ratings: 15 am- 
pere, 20 ampere, 25 ampere. 35 ampere and 50 am- 
pere. 

2122. Conductors. Circuit conductors shall 
conform to the following: 


a. Carrying Capacity. Shall have a carrying 
capacity not less than the rating of branch circuit 
and not less than maximum load to be served. 


b. Minimum Size. Shall be not smaller than 
No. 14 

c. Exceptions: 

1. Demand Factors. Applicable demand fac- 
tors may be applied to the provisions of paragraph 
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a. above. Where the maximum demand of a range 
is computed according to Method A of Table 29, 
Chapter 10, the neutral conductor of a three-wire 
branch circuit supplying domestic electric ranges 
may be smaller than the ungrounded conductors 
but shall have a carrying capacity at least 70 per 
cent of the current-carrying capacity of the un- 
grounded conductors. 

2. Tape and Loops. Taps to individual lamp- 
holders or fixtures; taps not over 18 inches long 
to individual outlets; and loops not over 25 feet 
(maximum length of conductor 50 feet) to single 
pole switches may be of less capacity than the 
branch circuit rating; but not less than the load to 
be served, and not smaller than No. 12 for 50- 
ampere circuits, and No. 14 for other circuits, 


3. Outlet Devices. Outlet devices may have 
less carrying capacity than the branch circuit rating 
but shall conform to Section 2124. 


4, Fixture Wires and Cords. Fixture wires and 
cords may be of smaller size if in accordance with 
provisions of paragraph b. of Section 2403. 


2123. Overcurrent Protection. The rating or 
setting of overcurrent devices shall conform to 
the following: 

a. Rating. Shall be not in excess of the carrying 
capacity of the circuit conductor. 


b. Single Appliance. Shall not exceed 150% of 
the rating of the appliance, if the circuit supplies 
a single appliance only. 

c. Exceptions: 

1. Taps and Fixture Wires. Taps, switch loops, 
fixture wires and cords as permitted in paragraph 
ce. of Section 2122 may be considered as protected 
by the circuit overcurrent device, 

2. Ranges. Circuit conductors supplying a sin- 
gle household electric range only may be considered 
as protected by overcurrent devices having a rating 
or setting not over 125 per cent of their carrying 
capacity. 


2124. Outlet Devices. Lampholders and recep- 
tacles shall conform to the following: 

a. Rating. Shall have a rating of not less than 
the load served. 

b. Limitations. Shall conform to the limita- 
tions specified in Table of Section 2127. 

c. Exceptions: 

1. Demand Factors. Applicable demand factors 
may be applied. 

2. Lampholders. Medium base lampholders of 
the porcelain keyless type and lampholders for flu- 
orescent lamps may be connected to 20-ampere 
branch circuits, if only fixed lighting units are 
supplied 

Fixed lighting units are those that are intended to 
remain in fixed positions and are connected directly 
to the permane nt wiring, except that receptacles may 
be permitted as a connecting means for such umts in 
order to facilitate servicing and replacement. 

3. Receptacles. Receptacles rated at 15 am- 
peres may be connected to 20-ampere receptacle 
circuits conforming to the provisions of paragraph 
a. of Section 2109. 


2125. Maximum Load. The maximum load 
shall conform to the following: 

a. Motor-Operated Appliances. The total load 
shall not exceed 80% of the circuit capacity, if 
motor-operated appliances are supplied. (Note— 
If circuit supplies only motor-operated appliance 
loads, Article 430 is to apply.) 

b. Other Loads. The total load shall not ex- 
ceed the capacity of branch circuit. 

c. Exceptions: 

1. Demand Factors. 
tors may be applied. 


Applicable demand fac- 


2126. Permissible Load. Individual branch cir- 
cuits may supply any load. Multi-outlet branch 
circuits maysupply only loads as follows: 

a. 15, 20 and 25-Ampere Branch Circuits. 
Lighting units and/or appliances, Fixed appliances 
shall be limited tod a total rating of not over 6 am- 
peres, if lighting units or portable appliances also 
supplied. 

Every motor supplied by 15-ampere or 20-ampere 
branch circuit over 125 volts, and every motor sup- 
plied by a ampere branch circuit, must have 
running recurrent protection (See paragraph b. of 
Section 

Every motor of higher rating than 1-horsepower or 
6-ampere supplied by a 15-ampere, 20-ampere, or 26- 
ampere branch circ uit must ‘be provic led with a running 
Overcurrent protective device and controller that are 
td for group operation. (See paragraph b. of 
Section 4332.) 

b. ge Branch Circuit. Lighting units 
in other than dwelling occupancies; or fixed appli- 
ances, other than motor-operated. 

c. 50-Ampere Branch Circuit. Lighting units 
in other than dwelling occupancies; or fixed cook- 
ing appliances; or fixed range and water heater. 
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2127. Table of Requivements. 
nected to branch circuits recognized in this Article 
shall be in accordance with the following Table: 











TYPE OF BRANCH CIRCUIT 





15-Amp. 20-Amp. 25-Amp. 35-Amp. 60-Amp. 





MAXIMUM 
OVERCJRRENT 

PROTECTION 15-Amp. 20-Amp. 25-Amp. 35-Amp. 50-Amp. 
OUTLET DEVICES: 
Lampholders Any Heavy Heavy Heavy Heavy 
Permitted Type Duty *1 Duty Duty Duty 
Receptac’ 


(Minimum rating) *2 20-Amp.*3 20-Amp. 25-Amp. 35-Amp. 





MAXIMUM 
LOAD 15-Amp. 20-Amp. 25-Amp. 35-Amp. 50-Amp. 
PERMISSIBLE Section Section Section Section Section 
LOAD 2126a 2126a 2126a 2126b. 2126¢. 


(*) Other | Type. Conductors—For size, see Tables 4 and 2, 
apte . 
(**) Fixture one and Cords—See Section 2122-c-3, 
(***) Conductors—See Section 2109a. 
(*1) Lampholders—See Section 2124-c-2 
(°2) ype gyn Not over 15 amperes for ages oe circults 
5 amperes for Receptacle Circuits of 2109a. 
(*3) iecccntedie- See Section 2124-c-3. 
Recommendation to Article 422 Committee: 

As the second sentence of present code Section 
2174 is primarily a construction requirement for 
appliances, Article 210 Committee recommends the 
transfer of this provision to Article 422. 





ARTICLE 220—FEEDERS. 


Note—Rearrangement of Sections in following 
sequence is proposed: 2204-03-01-02-05. 


2201. Feeder Size. Feeder conductors shall 
not be smaller than specified in Tables 1 and 2 of 
Chapter 10 for the computed feeder load as deter- 
mined by Section 2203. A 2-wire feeder supplying 
two or more 2-wire branch circuits, or a 3-wire 
feeder supplying in excess of two 2-wire branch cir- 
cuits, or two or more 3-wire branch circuits, shall 
be not smaller than No, 10. If a feeder carries 
the total current supplied by the service-entrance 
conductors, such feeder shall, for services of No. 
8 and smaller, be of the same size as the service- 
entrance conductors. 

See Examples Nos. 1, 2, 3, and 4 of Chapter 10, 


2202. Voltage Drop. The size of the feeder 
conductors should be such that voltage drop up to 
the final distribution point for the load as com- 
puted by Section 2203 will not be more than 3 per 
cent for power loads, and not more than 1 per cent 
for lighting loads or combined lighting and power 
loads. 


2203. Computation of Feeder Loads. The com- 
puted load of a feeder shall be the sum of the com- 
puted loads as determined for branch circuits in 
accordance with Section 2108, subject to the fol- 
lowing provisions: 

a. Small Appliances. For small appliances, a 
load of not less than 1,500 watts shall be included 
for dining room, kitchen and laundry purposes in 
single-family dwellings, for individual apartments 
of multi-family dwellings having provisions for 
cooking by tenants, and in each hotel suite having 
a serving pantry. If the load is subdivided through 
two or more feeders, the computed load for each 
shall include not less than 1,500 watts for small 
appliances. (See Sub-paragraph b.) 

b. Demand Factors (General Lighting and Small 
Appliances). The demand factors specified in the 
following Table for the occupancies listed may be 
applied to the computed loads for general illumina- 
tion as determined by Section 2108 and the small 
appliance loads specified in sub-paragraph a. of this 
Section. 


UNIT LOAD AND FEEDER DEMAND FACTOR TABLE. 





COL U MN A COLUMN B 














TYPE OF Watts Per Demand Factor 
OCCUPANCY Sq. Ft. Wattzge—based Per 
See. 2108a on area served Cent 
Armories and Audi- 
toriums 1 Total Wattage 100 
Banks 2 Total Wattage 100 
Barber on and 
Beauty Pr arlor jors 3 Total |_ Wattage 100 
Churches 9 1 ____ Total Wattage 100 
Chin a ~ Total Wattage 100 
Court Rooms 2 Total Wattage 100 
Dwellings—Single- 2.500 or less 100 
7 eS 4d Over 2,500 30 
Dwellings—Mult 3.000 or less ~ 100 
Family (other. “than Next 117,000 35 
Hotels) == 2° Over 120,000 25 
Garages—Com : 
mercial (sto cin = uy, Total Wattage 100 
50.000 or less 40t 
Hospitals 2 Over 50,000 20 
Hotels, including Tore ae 
apartment houses~ 20,060 or less 50t 
without provisions Next 86.000 40 
for cooking Over 100 


























The devices con- _ Industrial. Comme 

cial (Loft) Buiid- 
ings 1 Total Wattage 100 
Lodge Rooms lis Total Wattage 100 
- cad aan 20.000 or less 100 
TYPE OF BRANCH CIRCUIT Office Buildings 2 Over 20.000 70 
Restaurants 2 Total Wattage 100 
15-Amp. 20-Amp. 25-Amp. 35-Amp. 560-Amp. 15,000 or less 100 
Schools 3 Over 15,000 50 
Stores 3 Total Wattage 100 


CONDUCTORS: 
TYPE R*— 

(Min. Size, 

Gage No.) 

Circuit 

Cc ee aaree 


Taps and Switch 
Loops Lqeee 4 14 14 12 








12,500 or _ Ss 100 
Warehouses, Storage % Over 12,56 50 


Other Occupancies Sec. 210%b ‘Total Warne 100 








In any of the above occupancies, except “Single-Family 
Dwellings” and individual apartments of “Multi-Family Dwell- 
ings,”’ the “watts per square foot” specified below may be ap- 
plied to areas used for the following purposes: 


ELECTRICAL SOUTH for AUGUST, 1944 











EL 





YOUNGSTOWN 


Above - Practical use of 
rigid steel conduit in one 
large building. Wiring 
system is completely ac- 
cessible, yet adequately 
protected against 
tamperers 


ELECTRICAL SOUTH for AUGUST, 1944 


. **ee 
‘Ahdekedea ad te 
(owe PCR OR wee! 


HE use of standard-threaded rigid 
steel electrical conduit is your best 
insurance against tampering. It stops 
the well-meaning amateur -- the un- 
thinking tenant or owner--who attacks 
the wiring to put in another outlet or 


make a “simple” change in the system. 


Emergency methods and substitute 
materials must do a little longer - - for 
the duration. But even now, you can 
start planning to get back to sound 
practice afterthe war. Then rigid steel 
conduit will be available again -- and 
your distributor will be able to supply 
YOUNGSTOWN BUCKEYE CONDUIT 
in any size and quantity you need. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


NGSTOWN 1, OHIO 
Manufacturers of 


CARBON, ALLOY AND YOLOY STEELS 


Ask your distributor for 
Youngstown Buckeye Conduit Pipe and Tubular 
Products Sheets lates Tin Plate Bars 


Rods Wire Nails Tie Plates and Spikes 
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Watts 
per sq. ft 
Assembly Halls and Auditoriums ............++.++ 1 
Hallways, Corridors and Closeta .........6-ee000s ey 
Dhewdae BHOOG oc cccccccvcvcsccccccesccccccesceces % 


eB is recommended that in occupancies used for dwelling 
. in addition to any branch circuit supplying appliances, 

” "ihe re branch circuit be installed for each 600 square feet 
a ib-amper tely 8 watts per square foot) of floor area. 

tIn a single-family yy bao a floor area of 500 square 
feet or less, "the lighting load m determined as specified in 
sub-paragraph b. of this pare hae 

tFor sub-feeders to areas where entire lighting is likely to 
be used at one time, as in ballrooms, dining rooms, operating 
rooms, etc., a demand factor of 100 per cent shall be used 


1. The unit values and the demand factors 
of the table, aré based on minimum load con- 
ditions and may not provide sufficient feeder capac- 
ity for the installation contemplated. If at any 
time it is found that feeder conductors will be, or 
are, overloaded, they shajl be increased to comply 
with the provisions of Tables 1 and 2 of Chapter 
10. 


In view of the trend toward higher intensity light- 
ing systems and indirect lighting, and increased loads 
due to more general use of fixed and portable appli- 
ances, each installation should be considered as to the 
load ‘likely to be imposed, and feeder capacity in- 
creased to y ermit of efficient and economical operation 
without expensive alterations and replacements in the 
system, 


c. Household Electric Ranges. For household 
electric ranges and other household cooking appli- 
ances that are individually rated at more than 
1,650 watts, a load of not less than that computed 
according to Table 29, Chapter 29, shall be in- 
cluded. 

Where a number of ranges is supplied by a multi- 
phase feeder, the current shall be computed on the 
basis of the demand of twice the maximum number of 
ranges connected between any two-phase wires. 


See Example No. 


d. Motor Load. The load for motors shall be 
computed according to the provisions of Sections 
4314 and 4316. 


e. Show-Window Lighting. For show-window 
lighting a load of not less than 200 watts shall be 
included for each lineal foot of show-window meas- 
ured horizontally along its base. See 2108b. 


f. Neutral Feeder Load. The neutral feeder 
load shall be the maximum unbalance of the load 
determined by Section 2203. 


The maximum unbalanced load shall be the com- 
puted load obtained by Section 2203 less all loads 
tapped from the ungrounded feeders and not con- 
nected to the neutral; except that the load thus 
obtained shall be multiplied by 140 per cent for 
5-wire two-phase systems. For a feeder supplying 
domestic electric ranges, the maximum unbalanced 
load shall be considered as 70 per cent of the load 
on the ungrounded conductors, computed by Method 
A of Table 29, Chapter 10. 

For 3-wire D. C. or single-phase A. C., 4-wire 
three-phase and 5-wire two-phase, a further de- 
mand-factor of 70 per cent may be applied to that 
portion of the unbalanced load in excess of 200 am- 
peres. 

See Examples 1, 2, 3 and 4, Chapter 10. 





2204. Common Neutral Feeder. A common 
neutral feeder may be employed for two or three 
sets of 3-wire feeders, or two sets of 4-wire or 5- 
wire feeders. When in metal enclosures, all con- 
ductors of feeder circuits employing a common 
neutral feeder shall be contained within the same 
enclosure as provided in Section 3052. 


2205. Diagram of Feeders. If required by the 
authority enforcing this code, a diagram showing 
feeder details shall be supplied previous to instal- 
lation. This diagram should show: Area in square 
feet; load (before applying demand-factors); de- 
mand-factors selected; computed load (after apply- 
ing demand-factors); and the size of conductors. 





Code Change Proposal 
Schedule Announced 


Recent announcement of plans 
of the Electrical Committee, of 
the National Fire Protection As- 
sociation, to issue a 1945 edition 
of the National Electrical Code, 
has been followed by the follow- 
ing schedule of dates governing 
submission of proposals for 
changes: 

1. Proposals for change in the 
1940 Edition of National Electri- 
cal Code originating outside the 
various sub-committees of the 
Electrical Committee must be sub- 
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CHAPTER 10. 


TABLE 29—COMPUTATION OF LOAD FOR 
HOUSEHOLD ELECTRIC RANGES. 


Loads for one or more cooking appliances may 
be computed in accordance with Methods A or B. 

Method A is recommended for small ranges (less 
than 8,760 watts) to provide reasonably adequate 
wiring capacity for possible future changes. 


METHOD A. 


The load for all ranges individually rated more 
than 1,650 watts and not more than 12 KW may 
be calculated on the basis of: 

Number of Ranges Maximum Demand 
11 KW 
14 KW 
KW 
20 KW 
-40 15 KW plus 1 KW for 
each range. 
41 and Over 25 KW plus % KW for 
each range. 


om ore 
— 
4 


For ranges having ratings in excess of 12 KW, 
but not to exceed 21 KW, five per cent (6%) shall 
be added to above values for each additional KW 
of rating or major portion thereof by which the 
individual range rating exceeds 12 KW. Ranges 
over 21 KW are not considered as household elec- 
tric ranges and demand should be determined on 
the basis of rating and use. Generally the demand 
for commercial ranges will be based on the maxi- 
mum nameplate rating. 


METHOD B. 


The bad for all ranges individually rated more 
than 1,650 watts and not more than 8,750 watts 
may be caleulated on the basis of the demand fac- 
tors given below applied to the sum of the name- 
plate ratings of all ranges used: 


DEMAND FACTORS FOR RANGES ye agg 1,650 
WATTS AND UNDER 8,750 WA 


Number Number 
° Demand Factor ° Demand a 
Ranges (Per Cent.) Ranges (Per Cent.) 
1 80 14 41 
2 75 16 40 
3 70 16 39 
4 66 17 38 
5 62 18 37 
6 69 19 36 
7 56 20 35 
8 53 21 34 
9 51 22 33 
10 49 23 32 
11 47 24 31 
12 45 25 and Over 30 
13 43 


NEW EXAMPLBE. 
RANGES ON A 3-PHASE SYSTEM. 
(Section 2203c.) 

Thirty ranges rated at 12 KW each are supplied 
by a 3-phase, 4-wire, 120/208-volt feeder, 10 ranges 
on each phase. 

As there are 20 ranges connected to each un- 
grounded conductor, the load should be calculated 
on the basis of 20 ranges (or in case of unbalance, 
twice the maximum number between any two-phase 
wires) since diversity applies only to the number 
of — connected to adjacent phases and not the 
total. 

The current in any one conductor will be one-half 
the total watt load of two adjacent phases divided 
by the line to neutral voltage. In this case, 20 
ranges (from Table 29) will have total watt load 
of 35,000 watts for two phases; therefore, the cur- 
rent in the feeder conductor would be: 

17,500 -+ 120 = 146 amperes 
On a three-phase basis the load would be: 
3 X 17,600 = 52,500 watts 
and the current in each feeder conductor— 
52,500 
-——_——— — == 146 amperes. 
208 * 1.73 


mitted not later than September 
30, 1944. 

2. Such proposals will be re- 
ferred by the chairman of the 
Electrical Committee to the vari- 
ous sub-committees for prepara- 
tion of recommendations to the 
Electrical Committee. 

3. These reports of the subcom- 
mittees are to be published on 
or about February 1, 19465. 

4. It is expected that the Elec- 
trical Committee will meet about 
the middle of May, 1945, to act 
upon the published recommenda- 
tions of the sub-committees, and 
will adopt a revised text for the 


National Electrical Code. 

5. The foregoing program is 
subject to modification if war con- 
ditions require it. 


Electronics Exhibition 


Scheduled for 1945 


An International Electronics 
Exposition — designed to show 
American industry what electron- 
ics will do — ‘has been scheduled 
for the latter part of 1945 if gen- 
eral conditions permit, according 
to an announcement released by 
the Electronics Section of the Na- 
tional Electrical Manufacturers 
Association. This group and all 
other NEMA sections having a di- 
rect interest in electronic devices 
will sponsor the exposition. 

While the time and place for 
the show will be announced later, 
it is pointed out that exhibitors 
will not be restricted to manu- 
facturers who are members of 
NEMA. The exposition will be 
open to all manufacturers of elec- 
tronic equipment and components. 

In accordance with the present 
plans of the sponsors: 

1. Exhibits will be restricted as 
much as possible to working ex- 
hibits or demonstrations which 
utilize electronic principles. 

2. There will also be an exhibit 
sponsored directly by the Elec- 
tronics Section composed of 
graphs, charts, etc., showing the 
uses of electronic principles in in- 
dustry and other non-mass enter- 
tainment fields. 

8. Provision wiil be made for 
technical sessions or clinics under 
the sponsorship of _ technical 
groups in the industry on the sub- 
ject of electronic principles. 

4. It is expected that this will 
be the first of a series of annual 
expositions to be established as 
the outstanding event of the year 
in the electronics industry. 


When the Permanent Exposition 
Operating Committee is appointed 
it will probably include among its 
members representatives of other 
NEMA sections having a direct 
interest—such as industrial con- 
trol, panelboard and distribution 
board, large generating and con- 
verting apparatus, switchgear and 
X-ray—and possibly from one or 
two others. 

Some other sections will also 
have an interest in the sponsor- 
ship of the exposition because of 
the use of electronic devices in 
their industries. 
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OU WOULDNT HAVE WANTED 
IT ANY OTHER WAY 


Billions of feet of “U.S.” wires 
and cables have been shipped to 
our fighting fronts . . . wires and 
cables badly needed by you here 
at home . . . but indispensable to 
our Armed Forces. 

Much of that huge output was 
Laytex Wires and Cables, in heavy 
demand on the domestic front. 
But you understood... you did 
not question the right of our Army 
and Navy to every foot of it. 

It was natural that Laytex 
should be required for many mili- 


tary services — communication, 


SERVING 





signaling, data transmission, 
searchlight and gun control. For 
Laytex is an unusual wire devel- 


opment. It is lighter and more 
ee i 


flexible than any other wire of the 


same capacity. It is especially val- 
uable for military uses in swamps, 


deserts, rough terrain — even 





under-water services. 

The men and women of the 
Bristol, R. I. plant of the U. S. 
Rubber Company, makers of 
Laytex Wires and Cables, have 
been given the Army-Navy “E” 
for a job well done. In expressing 
appreciation to them we are not 
unmindful of the share you, our 
customers, have had in this effort 
. .. you who have so willingly set 
aside plans and made the best of it, 
until Laytex is again available. In 
the final analysis, you wouldn’t 


have wanted it any other way. 


THROUGH SCIENCE 


UNITED STATES RUBBER COMPANY 


1230 Sixth Avenue 


Rockefeller Center 


New York 20,N. Y. + In Canada: DOMINION RUBBER CO., LTD. 


Listen to the Philharmonic-Symphony program over the CBS network Sunday afternoon, 3:00 
to 4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 
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Faget many of the ap- 
plications of electronics to 
industrial control problems re- 
quire special engineering and 
equipment of special design, it is 
surprising how many control prob- 
lems can be solved by simply ap- 
plying a standard electronic relay 
which is available from the man- 
ufacturers in a self-contained case 
ready for installation. 

Typical applications for such a 
device are stop switches in textile 
mills, liquid level controls, de- 
tection of water in gasoline tanks, 
contact-making instruments, 
counters and pressureless limit 
switches, sorting small parts, 
maintaining constant temperature 
baths, signaling, testing materials, 
detecting seams in cloth for tex- 
tile mills, testing the conductivity 
of solutions, and many other ap- 
plications. 

The electronic type relay can 
be installed with particular ad- 
vantage in applications where the 


actuating contacts do not provide 
a suitable low resistance path for 
operating a magnetic relay — due 
to corrosion, lint, low conductance 


value of the elements in the cir- 
cuit, etc.—or the contact made 
does not last long enough to per- 
mit the relay to operate. 
Whenever a magnetic type relay 
is energized, the resistance be- 
tween the coil energizing contacts 
must be low in order to permit 


Thread 


Yarn package 


(| 


Contact bar» ca 


° 


Fig. 1. The “stop-motion’ 
£ I 





How to Apply Eleectronies 
To In dustrial Problems 


the relatively large amount of cur- 
rent to flow, and this contact 
must be made for a length of time 
sufficient for the relay to func- 
tion or else the relay operation 
may be erratic and inconsistent. 
In some cases it is objectionable 
to have voltages from a low im- 
pedance circuit appear ‘across the 
actuating contacts as this might 
cause pitting and _ sticking of 
these contacts due to arcing. 

The electronic relay can be used 
where a magnetic type of relay 
would not be satisfactory. These 
relays are designed to permit op- 
eration even when the actuating 
contacts which operate the relay 
introduce a resistance value up to 
5,000,000 ohms in the circuit. The 
relay will operate even though the 
actuating contacts make contact 
for only .004 second. The small 
current ‘involved permits the actu- 
ating contacts to operate without 
pitting, arcing or sticking. 

In operation, the electronic re- 
lay is basically an electronic tube 
amplifier which has an input and 
an output circuit. The actuating 
contacts, such as are used on con- 
tact-making instruments, are con- 
nected to the input circuit. An 
electromagnetic relay is connect- 
ed in the output circuit of the elec- 
tronic tube. This electromagnetic 
relay is used to operate the equip- 
ment which might be an auxiliary 
relay, a solenoid valve, or an indi- 


© Electronic 


<— reloy 


To beamer 
motor swifch 


switch on a thread operates the electronic 


relay to stop beamer-reeling equipment. (Photos and drawings in this 
article reproduced through courtesy of General Electric Co.) 
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7 Ras Electronic 
Storage reloy 


tank Probe 
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side tl” 


Ground 


Liquid such od 
as water or 
any acid or 


salt solution 


To pump motor, 
lights,or solenoi¢ 
valve 





Fig. 2. In this diagram, the elec- 

tronic relay is connected as a float- 

less level indicator on a _ storage 
tank. 


eating light. Generally, the elec- 
tronic relay is so connected that 
the electromagnetic relay remains 
energized as long as the actuat- 
ing contacts remain open. 

When a body which has the re- 
sistance between 0 and 500,000 
ohms is connected between the 
actuating contacts or across the 
input circuit of the electronic re- 
lay, a minute current, which must 
be measured in microamperes, 
passes through the actuating cir- 
cuit. This minute current applied 
to the electronic tube interrupts 
the current which keeps the mag- 
netic relay normally energized. 
The elements or actuating con- 
tacts introduced between the ter- 
minals of the input circuit will 
operate the electronic relay suc- 
cessfully even when the wires 
connecting these contacts are as 
long as 500 feet. Shielded wiring 
is not required between the actu- 
ating contacts and the input cir- 
cuit of the relay. 

The electronic relay 
to prevent rapid successive oper- 
ations of the ‘electromagnetic re- 
lay as a result of chattering or 
intermittent operation of the ac- 
tuating contacts. This is accom- 
plished by a time delay feature 
of the electromagnetic relay which 
prevents it from becoming en- 
ergized for approximately one- 
half second after the input cir- 
cuit or actuating contacts are 
opened; 

One of the applications of the 
electronic relay is in textile mills 


is designed 




















@ He may have any of eighty different 
names — depending on just where you’re 
doing business—but the following 
thumbnail description will fit him. He’s 
a successful independent specialty appli- 
ance distributor—he’s located conve- 
niently near you—and he has both the 
intention and the ability to offer you 
maximum service. 


And that same description tells:you why 
he was chosen! Capable, efficient distri- 
bution is so essential to Premier’s success, 
and your success in the days ahead that 
the greatest possible care has been taken 
to choose the very finest distributor in 
each marketing area. 


& CGN BARREN SEN ER GR GARR ARED Loi) 
GUARANTEED i 





This is a vital part of Premier’s new 
distribution system—an economical set- 
up that offers you great competitive 
advantages. It will help win for you, a 
franchised electrical appliance dealer, 
your full and logical share of vacuum 
cleaner sales. You won’t have to tack on 
to the purchase price of the cleaners you 
sell the burdensome costs of old-fashioned 
“in-the-home”’ selling—either direct retail 
selling by a manufacturer or some so-called 
“resale” arrangement. You'll be selling 
top-quality merchandise at lower prices! 


What's the name of your new Premier 
distributor? Look for the announcement 
of it in this magazine next month! 





a he SERVICE iB 


For Vacuum Cleaners |; 


QFE 








ELECTRIC VACUUM CLEANER COMPANY, INC. 


DIVISION 


CLEVELAND 10, OHIO 
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To water pump motor 





Fig. 3. Two electronic relays con- 
nected to a gasoline storage tank 
are used, as shown here, to stop 
and start a pump to remove water 
which collects at bottom. 


where it operates in conjunction 
with the “stop motion” mechan- 
isms of a beamer-reeling equip- 
ment. One form of an electronic 
relay is shown connected to the 
beamer-reeling equipment in Fig. 
1. Just before the threads come 
to this beamer, each thread pass- 
es through a hinged eyelet. <A 
great number of these hinged eye- 
lets are mounted on a rack and are 
known as thread-stop switches. 
When the thread breaks it is no 
longer in tension and the unsup- 
ported weight of the stop switch 
drops on its hinge until it hits a 
metal bar. The contact which is 
made closes the input circuit of 
the electronic relay and stops the 
entire beamer equipment. 

Before the electronic relay was 
installed, difficulty was encount- 
ered in using a standard magnetic 
relay which was operated direct- 
ly by thread-stop switches. The 
difficulty resulted primarily from 
the thread ends and the thread 


Object to be counted or 
to operate a limit switch 


Rolls of a conveyer belt 





dust which foul the contact in the 
presence of moisture. Because 
the electronic relay can operate 
reliably and safely on high-resist- 
ance circuits, it has proved most 
satisfactory. 

As illustrated in Fig. 2, the 
electronic relay can be used to 
give liquid-level indication with- 
out resorting to a mechanical 


Electronic 


Contact makina 
instrument 


Preset 


W/ contact 
ho 
4 


t be con- 
trolled 





Fig. 4. This circuit shows how the 

electronic relay is connected for use 

with a contact-making indicating 

instrument to control an external 
circuit. 


float. A contact of the input cir- 
cuit is inserted in the tank at 
the level at which the liquid is 
to give an indication. The liquid 
which is used to operate the elec- 
tronic relay as furnished must be 
of such a nature that it will offer 
not more than 500,000-ohms resist- 
ance between the input contacts. 
Liquids such as water, milk, sod- 
ium chloride, acids, and salt solu- 
tion will operate the relay. 

In this application, if the liquid 
is pumped into the tank, it will 
upon reaching the input contact 
operate the electronic relay, which 


Roll insuloted from other 
rolls and ground 


Electronic relay 


Counter or 
limit switch 
relay | 


Fig. 5. Application of electronic relay for operation of a counter or as a 
pressureless limit switch. 
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in turn, will stop the pump. In 
this manner, liquid-level control 
is obtained. 

Two electronic relays are used 
in pumping out a specific amount 
of water which collects in the 
bottom of gasoline storage tanks 
(Fig. 3). In this case, the gaso- 
line or other petroleum products 
will not operate the relay. How- 
ever, water—even when distilled 
—will operate the relay. When 
the water reaches contact No. 2, 
the pump motor operates and 





pumps the water until its level is 
below contact No. 1. 
Small 


delicate contacts are 





Fig. 6. An electronic relay is ap- 

plied to this sorting head so as to 

automatically group small assem- 
blies according to size. 


sometimes incorporated in am- 
meters, voltmeters, or wattmeters 
(Fig. 4). In such contact-making 
instruments, the delicate contacts, 
iby means of the electronic relay, 
can be used to control devices 
which require contact ratings 
greater than those for which the 
instruments are rated. The con- 
tacts correspond to some reading 
on the meter scale, and can be 
positioned to the required values 
of current, voltage, or wattage. 
When the meter needle reaches 
the value desired, the contacts are 
closed and operate an electronic 
relay, which, in turn, operates 
other required load devices. 

The electronic relay is also used 
to eliminate the welding of the 
delicate contacts due to arcing. 
There are many applications for 
which the contact-making instru- 
ments and the electronic relays 
can be used. 

(Continued on page 58) 
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1000 Volts Between Coils is the operating voltage of these engine 
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driven generators being built for the Signal Corps by Continental 
Flectric Co. Inc. of Newark, N. J. 
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They are tested at 3000 volts —three times their normal voltage. @ Varnished cambric—straight cut and bias 
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How to Select Capacitors 
For Capacitor-Start Motors 


MONG THE many types of 
single phase motors used on 
all types of appliances and elec- 
trical tools, etc., there is one type 
that uses a capacitor in the start- 
ing circuit. This article will de- 
fine the simpler types of single 
phase motors and include data on 
how to check and figure the prop- 
er rating of the capacitor to be 
used for starting only. The main 
types of motors will be discussed 
first and the main points covered. 
The split phase motor is the 
common and simplest type of sin- 
gle phase motor, with two wind- 
ings, starting and running, and a 
centrifugal switch to open the 
starting winding at approximate- 
ly 70% to 80% of full load speed. 
In this motor, the two windings 
are arranged like those of a two- 
phase motor except that the start- 
ing winding has a higher resist- 
ance in order to be self starting 
and to have sufficient starting 
torque to pick up the load. In 
this motor, the higher resistance 
of the starting winding causes 
phase displacement of the cur- 
rent. Thus. starting windings 
generally have many turns of 
small wire and are commonly 
placed over the running windings 
or near the air gap. 


The resistance of the starting 
winding is generally proportioned 
to limit the starting current to 
4 to 6 times the current input 
at full load. 


The ratio of turns between the 


By A. C. Roe 


main and starting windings varies 
with different makes and design. 
The article published in ELECTRI- 
CAL SOUTH for July, 1942, gave 
ten examples of split phase wind- 
ings and other useful data. 

Thus in a split phase motor, 
the starting torque is dependent 
upon (a) the number of turns in 
the starting winding, (b) resist- 
ance of the starting winding, (c) 
the displacement of the current 
between the main and starting 
windings, (d) the current in the 
main winding times the current in 
the running winding. The phase 
displacement in the average split 
phase motor is approximately 20 
to 30 degrees. 

The capacitor start, single 
phase motor is similar to the split 
phase motor in that there are two 
windings, main and running, a 
starting switch, and a capacitor 
in series with the starting wind- 
ing. The capacitor changes the 
general characteristics of the sin- 
gle phase motor, and introduces 
some items that the repairman 
must consider carefully when re- 
winding or servicing such motors. 


High Starting Torque 


The capacitor start motor de- 
velops higher starting torque for 
the same line current than the 
split phase type. For one reason, 
the phase displacement is around 
70 to 83 degrees, and the starting 




















Fig. 1. These typical circuits show capacitor-type single-phase motors. 

At left is the diagram of a typical capacitor-start, induction-run motor 

with which this article is concerned. See Fig. 2 for vector diagram of 

currents. At center, is a two-speed capacitor-start motor having two wind- 

ings. At right is a motor of the permanent split-phase type with capacitor 
always connected in the circuit. 
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torque may run 214 times that of 
the split phase motor. In the ca- 
pacitor start motor, the line cur- 
rent is less than the sum of start- 
ing and running windings, due to 
the greater angle of phase dis- 
placement, thus more current can 
‘be used in either the run or start- 
ing winding, or in both, to pro- 
duce greater starting torque. 

The capacitor in most cases off- 
sets the reactance of the starting 
winding, permitting more turns to 
be used. Thus, in general, it will 
be found that the starting wind- 
ings of the capacitor start motors 
will have more turns than the 
main or running winding but will 
be of smaller size wire. 

The foregoing data was pre- 
sented to indicate the important 
differences that a capacitor makes 
when placed in series with the 
starting winding for starting pur- 
poses only. 

The switch used to open the 
starting winding holds the cir- 
cuits closed until the required tor- 
que is developed. In the case of 
an ordinary split phase motor, a 
faulty switch failing to open at 
the proper speed would cause the 
motor to heat up and would prob- 
ably burn out the starting wind- 
ing. 

In the case of the capacitor 
start motor also, the switch must 
be positive in action, that is, open 
at the proper speed and stay open. 
If the springs do not function 
properly, and permit the switch to 
flutter, the capacitor will be. 
ruined. The reason for this is as 
follows: The capacitor volts in- 
crease quickly at speeds above 
that where the switch should open, 
and if the switch flutters, it is 
possible to have the _ voltage 
doubled. If the fluttering switch 
leaves the capacitor fully charged 
and then closes at an instant when 
voltage of opposite polarity is im- 
pressed, the effect on the capaci- 
tor will be the same as if double 
voltage had been impressed up- 
on it. Thus the repairman should 
pay particular attention to the 
proper functioning of the switch. 

Most capacitor start single 
phase motors use the modern dry 
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Section of Burndy's test laboratory 


..eFOUNDATION FOR BUFNGY S LEADERSHIP 


At Burndy, the development even of-a small, special 

connector, means more than mere drawing board tech- 

nique. It starts right from bed-rock... because only —pydrostatic 
through complete laboratory findings on materials, | Chomber 
design, and performance, can service efficiency be as- 

sured. 

The constant, relentless research here in Burndy’s 
completely equipped laboratory explains why so many 
outstanding connector developments stem from this 
source... and why industry relies on Burndy for the 
correct solution to any connector problem. Feel free to 


use this service at any time! 
Vibration 
Machine 


BURNDY ENGINEERING CO., INC. 
107 BRUCKNER BOULEVARD, NEW YORK 54,N. Y. 
IN CANADA: Canadian Line Materials, Limited, Toronto 13 
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type of a-c electrolytic capacitor. 
The internal construction varies 
but in general two surfaces must 
be insulated from each other so 
that the voltage and temperature 
imposed on a capacitor must be 
kept within specified limits. 

Capacitors are rated for specific 
value of microfarads and voltage. 
The voltage rating is generally the 
line voltage of the motor but well 
designed capacitors can stand up 
to 25% over-voltage. 

The microfarad rating may be a 
single number as 100 MF or two 
ratings as 108-120 MF. In the 
first case, the actual rating is 10 
to 20 higher, in the second case 
the normal rating is between the 
two figures. 

Replacement capacitors must be 
of the same rating as to voltage 
and microfarad rating. A capac- 
itor of lower microfarad rating 
will reduce the starting torque 
but will increase the voltage 
across the capacitor and a shorter 
life will result. Increasing the 
microfarad rating will reduce the 
pull-in torque and change the 
starting characteristics of the mo- 
tor but will not harm the capaci- 
tor. j 
In all cases, the repairman 
should keep the rating of replace- 
ment capacitors to the original 
values and type of the defective 
capacitor that is being replaced. 

The microfarad rating required 
for a motor can be estimated by 
the following formula: 


AxC 
E 
Where A = 6366 for 25 cycles 
A = 5305 for 30 cycles 
A = 3183 for 50 cycles 
A = 2650 for 60 cycles 
E = rated line voltage 
C = 2% times the full 
load current. 


Microfarads= 





For example, consider a 4 hp, 
110 volt, 60 cycle, 1725 rpm single 
phase motor with a full load rat- 
ing of 1.8 amperes. Then the 
microfarad rating should be 
(2650 X 1.8 X 2.5) + 110 = 108.4 
mf at 110 volts. A capacitor rated 
at 110 volts and 108-120 micro- 
farads could be used. 

For a % hp, 110 volt, 6 pole, 
1140 rpm, 60 cycle motor rated at 
3.56 amperes at full load, the ca- 
pacitor would require a rating of 
(2650 X 3.56 X 2.5) + 110 = 213.5 
microfarads. A capacitor rated 
at 110 volts and 216-240 mf could 
be used. 

This method of computing the 
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Fig. 2. Left, typical circuit of capacitor-start motor. Starting switch opens 

after motor starts, disconnecting capacitor from the circuit and opening 

the starting winding. The diagram at right shows the phase relations of 

current and voltage in a 1/3 hp, 4-pole, 60 cycle, 110 volt high torque 

motor of the capacitor-start type. This motor had starting torque of 65 
ounce-feet and full load torque of 16 ounce-feet. 


capacitor rating for a motor is 
only approximate and should be 
checked by testing the motor at 
rated load and horsepower to in- 
sure that all items are satisfactory. 

The split phase type of motor 
can be converted to the capacitor 
start type by two methods (1) by 
trying various ratings of capaci- 
tors, (2) by rewinding. 

The first method consists of 
trying different microfarad rat- 
ings and checking the starting tor- 
que and current until a suitable 
balance is obtained, using the 
formulas above to select the init- 
ial microfarad rating. 

By test it will be found that a 
certain microfarad rating will 
produce the same starting torque 
but with the locked rotor current 
reduced 40%. Then trying high- 
er ratings such as 150 or 200 
microfarads, it will be found that 
the starting torque will increase 
in proportion to the increase in 
microfarads, with a reduction in 
locked rotor current. 

Thus final selection of the best 
microfarad rating for the capaci- 
tor is by figuring and then cut 
and try by testing various micro- 
farad ratings. 

When rewinding a split phase 
motor to a capacitor start type 
of winding, take the split phase 
data, then use 25% to 40% more 
turns in the new starting winding 
than the turns used in the old 
main winding and change the wire 
size to approximately one-half the 
current carrying capacity of the 
old main winding. The new start- 
ing winding wire size, in general, 
may run about twice the carrying 
capacity of the old split phase 


starting winding wire. 

The capacitor microfarad rating 
can be determined as above and 
the motor tested for refined 
ratings. A rough value would be 
100-120 microfarads at 110 volts, 
for a %4 hp, 60 cycle motor. 

With capacitor start motors any 
change in the line voltage of 
more than 10% will require a 
change in the microfarad and volt- 
age rating of the capacitor. For 
example, changing a winding from 
110 to 220 volts would require a 
220 volt capacitor of one-quarter 
the microfarad rating. If for ex- 
ample the 110 volt, %4 hp, 4 pole, 
60 cycle motor was changed to 
220 volts, then microfarads = 
(2650 X 8 X 2.5) + 220 = 24.1 
mf. The 110 volt capacitor is 
108.1/24.1 = 4% times that re- 
quired for the 220 volt motor. 

Thus voltage changes on motors 
using capacitors must be checked 
to insure proper capacitor ratings 
in microfarads and voltage. 

In conclusion, it can be stated 
that the capacitor start motors 
will produce higher starting tor- 
que at lower current than the split 
phase type, and when carefully 
done, the capacitor start principie 
can be adapted to the split phase 
motor where higher starting tor- 
que or lower sarting current is 
desired. 





Electric Heat for War 


An electric furnace produces heat 
exceeding 3,500 degrees centigrade 
and can melt 25 tons of iron and 
stee] at one time to produce the 
highest quality of steel for Amer- 
ica’s implements of war. 
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ith most of our lumbermen handling knives and 

walnut gun stocks instead of axes and cedar, pole replace- 

ments are somewhat of a problem in many localities. Add 

to this, the difficulties of shipping and handling heavy materials 

amidst war time traffic congestion and the result ts a scarcity of 
poles for some of our Utility Companies. 

The problem is being partially solved on a temporary basis by pole 

stubbing. Discarded poles with rotted bottoms but firm wood above 





the original ground line are used as stubs. After cutting away the 
rotted butt and treating, stubs are set alongside the pole which is 
in service but in need of replacement. Hubbard Sleeve-Nut 

Bands are installed as shown in the diagrams. 
Given a solid setting for the stub, the resultant 
structure will hold to the breaking strength of the 
average pole, as illustrated by the accompanying 


photo of a test. 


AN AR 
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HERE'S HOW NORGE DEALERS 
BENEFIT FROM THIS NATIONAL 
NETWORK OF 
INDEPENDENT DISTRIBUTORS... 


¥ 





Ml §6BEFORE YOU BUY 
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Your Norge distributor is an independent business man 


who knows ‘every detail of every model of every line of 
Norge household appliances. And, like you, he backs his 
judgment with his own money. This assures his continuous 
personal interest in your problems, which he will often 
solve for you by his authority to make final decisions on the 
spot, cutting red tape and saving you days, even weeks. 


Since 1941 there has been a 37% increase in the number 


NORGE DIVISION, 


ORG-WARNER 
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of Norge distributors. No matter where you do business 
today, an aggressive, progressive Norge distributor (care- 
fully selected for his ability to keep you in a sound com- 
petitive position) is your neighbor. 


The sincere, helpful, profit-producing service rendered to 
dealers by sound, seasoned Norge distributors is another 
reason why today so many men in the know are saying, 
You have a great future with Norge. 





BORG-WARNER CORPORATION, DETROIT 26, MICHIGAN 


INDUSTRY 
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NEWS of the INDUSTRY 


National and Southern 





Carolina Utility 
Honored by OCD 


Presentation of a National Se- 
curity Award to the Carolina Pow- 
er and Light Company was made 
June 22 at Raleigh during an im- 
pressive ceremony featured by 
several brief talks. 

The award was presented to the 
company by the United States Of- 
fice of Civilian Defense for “main- 
tenance of a superior standard of 
protection and security of serv- 
ice.” 

Governor J. Melville Broughton, 
the principal speaker, said, “The 
utilities companies of America, in- 
cluding the Carolina Power and 
Light Company .. . had the first 
responsibility of security in this 
war. When the war first started, 
such companies were urged to 
take necessary steps of precau- 
tion against sabotage, and this 
they did effectively.” 


Governor Broughton declared, 
“Employees of the Carolina Power 
and Light Company have kept 
things safe in a patriotic manner. 
Our soldiers are winning battles 
today because of the sort of thing 
you employees have done.” 

In presenting the National 
Security Award, Major D. A. Her- 
rin of the Fourth Service Com- 
mand, Atlanta, Ga., said, “The Na- 
tional Security Award is not 
awarded to the Carolina Power 
and Light Company simply be- 
cause you have been good citizens, 
but the entire firm has done a 
superior job in furnishing securi- 
ty, not only to the neighbors but 
to the boys overseas. The boys 
over there want America to be se- 
cure, they want to return to a se- 
cure world, and you certainly have 
contributed to that security.” 

The award was accepted by L. 
V. Sutton, president of the Caro- 
lina Power and Light Company, 





H. B. Robinson, extreme left, and R. L. McMillan, extreme right, hold the 
national Security flag presented to the Carolina Power and Light Company 
in a ceremony in Raleigh, June 22. Left to right: Vice-President Robin- 
son of the company; Frank Daniels, Wake County chairman of Civilian 
Defense; Col. William S. Pritchard, of Fort Bragg, internal security officer 
for North Carolina; Lt. Joseph Sibley, Navy representative; Governor 
Broughton; Major D. A. Herrin of the Fourth Service Command, Atlanta, 
who presented the Security Award to President Sutton; L. V. Sutton, pres- 
ident of the C.P.&L.; Mayor Graham H. Andrews; and State Civilian 
Defense Director McMillan. In the background is the company’s service 
flag, with 351 stars. 
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who expressed appreciation on be- 
half of officers and employees of 
the company. Sutton pointed out 
that 351 members of the firm have 
entered the armed forces and said, 
“I’m sure that they will be pleased 
that we at home are carrying on 
our part.” 

H. B. Robinson, vice president 
of Carolina Power and Light, after 
accepting the NSA flag, expressed 
appreciation to the employees of 
the company for their fine work, 
and to the Federal Power Commis- 
sion, the Army and the OCD for 
their cooperation and help in the 
setting up of the company’s pro- 
tective organization to guard its 
plants. 





Electrical Leagues Hold 
Annual Meeting in Detroit 


During the past year, electrical 
leagues have been directing a 
good share of their operations to 
the development of plans to pro- 
vide more jobs after the war. This 
will be the general theme of the 
Ninth Annual Conference of the 
International Association of Elec- 
trical Leagues, which is scheduled 
to be held in Detroit, Wednesday, 
Thursday and Friday, September 
20, 21 and 22. 

W. A. Ritt, Minneapolis, IAEL 
president, has appointed a Pro- 
gram Committee consisting of J. 
A. Morrison, Philadelphia, chair- 
man, J. S. Bartlett, Washington, 
D. C., and Ralph Neumuller, New 
York, N. Y. 

Some of the important subjects 
being considered for inclusion in 
the program are: 

Future of lighting in the com- 
mercial and industrial markets; 
electrical opportunities for equip- 
ping and modernizing industrial 
plants and commercial occupan- 
cies; electronics in industry and 
other fields; job possibilities in 
the electrical industry; home 
planners’ institute programs, ex- 
panding the builders’ market with 
the plus-value of complete electri- 
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BullDog Will Speed Reconversion 


There’s a big peacetime job ahead for portable tools, cranes, 
hoists and other “moving loads” . . . as big a job as they have 
had in the last three years of war production. 

And, when reconversion starts, plants equipped with Bull- 
Dog Industrial Trol-E-Duct will find their mobile power 
problems solved. 

Only Industrial Trol-E-Duct has fully met the need for safe, 
convenient, flexible power that travels along with the tool or 
other moving load. Like other BullDog bus duct systems, it 
can be quickly moved to any location — readily adapted to 
any shop set-up. 

We invite you to call on expert BullDog engineers for help 
in your reconversion planning — and we'll send descriptive 
folders promptly on request. 


Help Invasion Roll— Buy More War Bonds 


No more open trolley wires—no more 

long, dangling cords — with BullDog In- 

ALSO dustrial Trol-E-Duct. Safety goes up, pro- 
ELECTRIC PRODUCTS co. duction losses go down, and big savings 


Ses SP are effected in wiring and fixed equipment. 
VACU-BREAK SAFETY BOX 177, R. PK. ANNEX Not only as a feeder for portable tools on 
SWITCHES * SWITCHBOARDS DETROIT 32, yaa thoving assembly lines, but also as a feeder 

ia . . ri 
* SAFTOFUSE PANELBOARDS Bulldog Cert rontO, Ont. for cranes ; and hoists—Industrial Trol E 
. — 5 Duct is an indispensable helper in all kinds 
CIRCUIT MASTER BREAKERS oe ffices in All Principal Cities of plants. 
* BUSDUCT SYSTEMS Field Engineering Office 
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fied homes; establishing a local 
potential for postwar appliance 
sales; and a new approach to 
rural and_ residential markets 
through consumer interests. 

The general sessions, which will 
be held on Wednesday and Thurs- 
day, are open to representatives 
of all electrical leagues and other 
members of the electrical indus- 
try. Part of the morning and the 
afternoon of the third day will be 
devoted to the business affairs 
of the IAEL, reports of officers, 
election of 1945 officers and a 
general discussion of league ac- 
tivities. 


Georgia Power Sponsors 
Better Towns Program 


A comprehensive plan by which 
Georgia communities, through 
community action, can make Geor- 
gia agriculturally and industrially 
wealthier, more attractive to tour- 
ists, and a pleasanter place in 
which to live, has been prepared 
by the Georgia Power Company 
and presented to its division vice 
presidents at a recent meeting in 
Atlanta. 

The plan, evolved after months 


of research and careful prepara- 
tion by company men assigned to 
the task, is known as the “Georgia 
Better Home Towns Program.” 
The program will work in con- 
junction with other agencies 
throughout the state that are 
seeking to accomplish the same 
aims. 

Directing the company program 
is C. A. Collier, vice president. 
Assisting Mr. Collier in direction 
from the general office are H. A. 
Smeeton and George Brodnax, the 
latter as field supervisor. 

Each company division will 
have a Better Home Towns repre- 
sentative who will report to the 
division vice president. 

The five goals of a Better Home 
Town, as listed in a plan of ac- 
tion, are: 

(1) Attractive employment for 
returning servicemen and war 
workers, and for present and fu- 
ture citizens. 

(2) Promising opportunities for 
the advancement of all. 

(3) Comfortable living eondi- 
tions for citizens and visitors. 

(4) Modern schools and good 
churches. 

(5) Pleasant recreational and 
social facilities for citizens. 





CLEAN SWEEP FOR CHROMALOX—E. N. Calhoun, president, Edwin 
L. Wiegand Company, manufacturers of Chromalox heating units, ex- 
plains slogan used as a theme during Chromalox Engineering Conference 
held in Pittsburgh June 22-23 to Mark Greer, engineering vice president 
(center) and Bruce Fleming, vice president of sales (right). The represen- 
tatives were requested to take the new brooms home with them and 
hang them up in their offices as a constant reminder to “Sweep Away 


Complacency.” 


Remarkable progress in the development of electrical 


heating equipment during the past decade was shown by contrasting 
Chromalex products of ten years ago and today. Many demonstrations 
were given showing how the use of electric heat had advanced the pro- 
duction of war material, and how it will assist in peace-time production. 
The group photo shows Chromalox engineering and service representatives 
from the United States and Canada, who gathered in Pittsburgh for an- 
nual Sales and Engineering Conference. In the foreground (center) is 
E. N. Calhoun, president, (left) Bruce Fleming, vice president of sales, 
(right) Mark Greer, vice president of engineering. 
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Any community attaining these 


goals will individually benefit 
from it. And if many different 
communities adopt the program 
and make a success of it, Georgia 
as a whole will benefit. For these 
reasons, the company will attempt 
to “sell” the program far and 
wide, but the heart of the pro- 
gram is community action. In 
each place, the activity will. be in 
charge of a “Better Home Town” 
committee made up of the local 
citizens. 

The Georgia Power Company’s 
part will be to assist in any way 
itcan. It offers to do these things 
for every community which wish- 
es its cooperation: 

(1) Assist local postwar com- 
mittees already organized, or sug- 
gest ways and means for organ- 
izing new groups to analyze the 
community’s needs. 

(2) Provide free literature, ad- 
vertising and publicity to enlist 
and stimulate the interest of all 
citizens in the program. 

(3) Stimulate agricultural prog- 
ress in the surrounding area. The 
company’s agricultural division 
and engineers will cooperate with 
individual farmers, the county 
agent, specialists of the Georgia 
Agricultural Extension Service 
and other farm agencies in analyz- 
ing new opportunities for farms in 
the neighborhood and in promot- 
ing the crops and agricultural 
methods best suited to them. 

(4) Supply, free of charge, the 
services of its experienced indus- 
try planners and_ promoters. 


Through research these men will 
help determine the most promis- 
ing industries for a community. 
And they will make available to 
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Submitted to Under- 
writers’ Laboratories 


Inc., for approval. 


Submitted to Electrical 
Testing Laboratories, 
Inc., for certification, 


PAT. NOS. 2200443 - 2228210 


Locks Out... Resets AUTOMATICALLY 


NEW AND DIFFERENT. The most effective starter yet produced. 
Outstanding contribution to effective operation of fluorescent lamps. 


Lloyd NEW PLASTIC CAN has higher dielectric 
strength, is stronger, lighter, distinctive, 


6 Knurled rim on plastic can insures positive grip for 
insertion and removal of starter. 


Positively cuts out deactivated, flickering, blinking 5 
lamps. 

When trouble is detected the starter automatically 
cuts off current to the ballast and lamp. 

Plastic can is sealed. No projecting lugs to cause 


Gives long life to ballast because defective lamp is 
locked out. Prevents overheating. 

When Lloyd AUTOMATIC locks out defective lamp 
—turn off the current—Remove defective lamp— 
Put in a new lamp. 


Allow at least one minute to make the above change 
of lamps. Turn on current. The starter automati- 
cally lights the new lamp. 


NO NEED TO DO ANYTHING TO THE STARTER 


Dept. ES-8 


9 
10 


‘LLOYD PRODUCTS 


trouble. 


The life of the AUTOMATIC starter is many times 
greater than that of the average lamp. 


It saves maintenance costs and power consumption. 
protects and insures longer life to the ballast and 
lamp. 

Tested in production and prior to shipments to in- 
sure perfect performance. 


COMPANY 


Providence 5, R. I. 
Representatives in 23 Leading Cities. Export Office: 13 E. 40th St., New York, N. Y. 
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304° below zero 

sounds pretty cold. 
Freezing argon gas at 
this temperature 
means drier, purer gas 
making starting easi- 
er, more uniform. 


2 Improved phosphor powders used in coating} 
the inside of G-E fluorescent lamps result from 
constant testing and research. This means higher 
uniformity and more light for current consumed. 
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The “Twist Test” checks G-E lamp & A tiny drop of mercury is accurate- More than 480 tests and inspections 
ruggedness to withstand twists, ly measured and injected by auto- guard the high quality of G-E Flu- 
strains, bumps. This test applies pres- matic machines to give G-E lamps orescent lamps. Here G-E lamps are 
sure to the base, pins and tubes. better, lower-cost performance. checked during the “seasoning”’ process. 





Hear the General Electric radio programs: "The G-E All-Girl Orchestra,” Sunday 10 p.m., EWT, NBC; "The World Today” news, every weekday, 6:45 p.m., EWT, CBS. 


GENERAL {& ELECTRIC 
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‘la GE FLUORESCENT LAMP 


Chances are that you'll never examine what’s inside a fluorescent lamp. But G-E 
engineers have done it—hundreds of thousands of times—in a constant, never-end- 
ing search for better and better lamp performance. Here are a few facts they’ve found 


out, while seeking more efficient, better lighting quality for fluorescent lamp users. 









This coated 

cathode— 
here magnified 
many times— 
shows the sound, 
rugged construc- 
tion which is 
built into every 
part of G-E flu- 
orescent lamps. 
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This instrument, the world’s largest spec- 
troscope, sets exact color standards for G-E 
lamps and provides assurance of correct color 
quality. 
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Thisisabarehand- 

ful of inside facts 
about G-E fluorescent 
lamps—the better 
lamps that give more 
aod aoe light at 
lower cost than ever 
before. For all the 
FACTS write for this 
FREE booklet, Y-432. 
General Electric, 
Dept. ES-H,Nela Park, 
Cleveland 12, Ohio. 

























BUY AN 
EXTRA WAR 
BOND NOW! 
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each community, for use by its 
Better Home Town Committee, 
the enormous files of data on in- 
dustrial sites and desirable types 
of small industries for Georgia 
towns. 

(5) Furnish, free of charge, to 
communities which wish to survey 
their municipal services and prop- 
erties, the services of experienced 
company engineers. These trained 
men will confer and advise with 
community officials to determine 
practical expansion of their mu- 
nicipal service. 

(6) Publish a series of adver- 
tisements in national and indus- 
try magazines, designed to spot- 
light Georgia’s resources and op- 
portunities. 


Sally Silex Makes 
Debut Before Millions 


“Sally Silex” is the pert new 
trade character now being fea- 
tured in an extensive advertising 
campaign by The Silex Company. 
“Sally” is scheduled to be pre- 
sented in fully 180,000,000 nation- 
al magazine impressions during 
1944, The list of 16 publications 
includes such important maga- 
zines as Life, Saturday Evening 
Post, McCall’s, Good Housekeep- 
ing, American Home and Country 
Gentleman. 

The slogan “Only a Genuine 
Silex can make Silex Coffee” will 
also be an important part of the 
advertising, as well as the window 
and store displays. 


“Sally Silex” is expected to re- 
veal herself as more than just a 
pretty, young woman. The Silex 





“Sally Silex,” pert new trade char- 

acter now being featured in ex- 

tensive advertising campaign of The 
Silex Company. 
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Dealer to Electrical South’s representative: “And you can quote me, ‘We 

dealers, hardened and toughened by having to work for a living, are not 

going to stand for any nonsense from manufacturers grown soft on 
government’s payroll.’ ” 


Company reports that a great deal 
of care has gone into making sure 
that her face and personality are 
not only attractive and attention 
compelling but distinctive enough 
so that she will be easy to re- 
member. Her creators also point 
out that she has something worth- 
while inside that pretty head. She 
knows, authoritatively, how to 
handle and take care of modern 
home equipment, such as a Silex 
glass vacuum coffee maker, or a 
Silex automatic electric steam 
iron. And she’ll help to guide 
American ‘housewives on these 
matters as well as on the details 
of gracious service and hospital- 
ity. 


BullDog Sales Clinic 
Conducted in Detroit 


New product improvements and 
ways of better serving customers 
in spite of wartime conditions 
were top-ranking considerations 
when the Central Group, BullDog 
Field Engineers, met July 10-14 at 
the Wardell Hotel, Detroit. 

J. J. Mitchell, vice president in 
charge of sales, opened the clinic 
with a special address, and Al To- 
gesen, special field engineer, con- 
ducted the illustrated lectures. 
Estimating and engineering de- 
tails concerning derating, panel- 


boards, Circuit Master Breakers, 
Vacu-break switches, Universal 
and Industrial Trol-E-Duct, and 
BUStribution Duct were covered 
in the talks. } 
A special feature of the clinic 
was a daily luncheon meeting with 
plant department heads to discuss 
means for closer coordination be- 
tween factory and field personnel. 
Clinic members also spent a day 
touring the main BullDog plant, 
7610 Joseph Campau, Detroit. 


New Chairman Appointed 
For A-W Plan Committee 


J. S. Bartlett, managing direc- 
tor, The Electric Institute of 
Washington, D. C., has been ap- 
pointed chairman of the Plan Com- 
mittee of the National Adequate 
Wiring Bureau, succeeding C. M. 
Fife, of West Penn Power Co., 
who found it necessary to resign 
because of the pressure of addi- 
tional company duties. The ap- 
pointment of Mr. Bartlett was 
made by Herbert Metz, chairman 
of NAWB’s executive committee. 

At the same time, announce- 
ment was made that John A. Mor- 
rison, managing director of The 
Electrical Association of Philadel- 
phia and a league representative 
on the Plan Committee, has been 
appointed to the executive com- 
mittee in place of Mr. Bartlett. 
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It’s just GOOD BUSINESS 


to keep appliances on the 
job for the duration... 


So get back of the National Appli- 
ance Conservation Plan — now! 
Another good idea to help keep 
appliances on the job where they 
are needed is the Proctor “Swap 
Plan.” (A few booklets describing 
the Swap Plan still available on 


request.) 





GOOD BUSINESS 
after the war... 


Get ready for good post-war busi- 
ness, because Proctor will be read ly 
with surprise features in appli- 
ance construction, new wrinkles 
in appliance merchandising! 
Meanwhile, let’s all “Back the 
Attack” with War Bonds, 


PROCTORS 


NEWSMAKER IN APPLIANCE MERCHANDISING 


PROCTOR ELECTRIC COMPANY —DIVISION, PROCTOR & SCHWARTZ, INC., PHILADELPHIA 40, PA. 





Exchange Committee 
Chairmen Appointed 


R. Paul Smith, president of the 
Southeastern Electric Excange, 
has appointed section chairmen to 
head up Exchange activities in the 
forthcoming administrative year. 
The four sections and their chair. 
men are: 

Accounting—Robert E. Howard, 
Jr., general auditor, Alabama 
Power Co., Birmingham. 

‘Commercial — Hugh G. Isley, 
general sales manager, Carolina 
Power and Light Co., Raleigh. 

Employee Activities—Homer M. 
Pace, vice president, South Caro- 
lina Power Co., Charleston. 

Engineering and Operation — 
Henry B. Sargent, vice president 
and general manager, Mississippi 
Power and Light Co., Jackson. 

The Commercial Section also in- 
cludes five sub-committees. The 
chairmen of these groups are: 

Residential and Commercial—J, 
S. Sutherland, Alabama Power Co., 
Birmingham. 

Industrial Power—C. E. Ander- 
son, Virginia Electric and Power 
Co., Charlottsville. 

Agricultural Development — 
Dan E. Stewart, Carolina Power 
and Light Co., Raleigh. 

Advertising — E. Keith Hart- 
zell, Bast Tennessee Light and 
Power Co., Bristol. 

Standardization of Electric Wa- 
ter Heaters — W. B. Farnsworth, 
Georgia Power Co., Atlanta. 

The fall conference of the En- 
gineering and Operation Section 
has been scheduled tentatively for 
September 21 and 22, in New Or 
leans, La. 


Carolina Inspectors 
Hold Annual Meeting 


The annual Institute for Elec- 
trical Inspectors, Contractors and 
Electricians sponsored by the 
North Carolina Chapter of the In- 
ternational Association of Electri- 
cal Inspectors, the North Carolina 
Board of Examiners of Electrical 
Contractors, and the North Caro- 
lina Association of Electrical Con- § 
tractors was held at Raleigh, N. 
C., July 11-12. Assisting in spon- 
soring the program were the elec- § 
trical engineering department of 
North Carolina State College, 
where the sessions were held, and 
the North Carolina State Insur- 
ance Department. 

Speakers and their topics in- 
cluded: Roy A. Palmer, of the 
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Wa- ~~ Over 80% of all faults are of a temporary nature. 
ss Westinghouse engineers have utilized this fact—with 
En- the result that the great majority of rural line outagesand 
ion service trips are now unnecessary! They have developed 


for — oe the Westinghouse AR-1 Automatic Recloser which dis- 
Or _ : criminates between permanent and temporary faults! 
The recloser interrupts al] faults—but recloses and 
restores service on temporary faults. On permanent 
faults, it locks out and must be reset by hookstick. 
Time-lag tripping permits accurate co-ordination with 
other reclosers and with standard fuses. Length of line 
lec- out of service is reduced to an absolute minimum. 


me Data telling you how to select and co-ordinate the 
In- recloser with other circuit protection are now available 
tri- TIME-LAG TRIPPING — in book form. Write for your copy of B-3329. Westing- 
ina ee reed house Electric & Manufacturing Company, East 
cal i i . 7-N, 
r0- Co-ordinating reclosers with each other Pittsburgh, Pennsylvania, Dept 7-N 50046 
we and with fuses 
x Burning faults clear and restoring service 
; Energizing line after lock-out without 

on- by-pass switch 

ec- 





PREVENTS 


Simultaneous tripping of reclosers 


i ee Westin house 


ur- Chattering YWHERE 
Tripping of immediate and preceding re- PLANTS 1 25 CITIES... CPRICES EVER 


in- t closers when re-energizing line 
he AR-I RECLOSERS 
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WHY NOT SIMPLIFY ALL YOUR 
HOOK-UPS WITH THESE FEW 
T&B LOCK-TITE 


PRESSURE (Solderless) CONNECTORS 


SMALL assortment—a handful—of these Approved 
TS&B Lock-Tite Pressure Connectors will take 
care of practically all the lugging and tapping you are 
ever likely to do. 
Each connector takes several overlapping cable sizes up 
to 1000 MCM, and handles any type; solid. stranded, 
flexible, extra-flexible, hemp-core, rod or tubing. 


Being salvageable, T& B Lock-Tites can be used over and 
over again. 

Being solderless, the electrician on the job finds them 
simple to install. He is confident of a perfect electrical 
and mechanical connection, even ‘under continuous 
vibration. 

It is easy to see how this T&B Lock-Tite Line simplifies 
your stock and inventory problems. 

Ordering them is simple, too. Your nearby T&B 
Electrical Wholesaler carries them in stock. 


Write Dept.ES-8 for Maintenance and Repair 
Booklet giving all the dope on this Lock-Tite Line. 


The Thomas & Betts Co., 
Incorporated 
518 Masonic Temple Bidg. P. O. Box 2372 
New Orleans 12, La. Charlotte, North Carolina 
| The Thomas & Betts Co., 
j Inco-porated 
| Room 423 
Citizens & Southern Bldg. 
Atlanta 3, Ga. 
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Duke Power Company, Charlotte, 
N. C., “What Does the Future 
Hold for Lighting?”; Lee F. Ad- 
ams, of the General Electric Com- 


pany, Schenectady, N. Y., “Elec- 
trical Industry’s Contribution to 
the War”; Arthur L. Aibbott, of 
the National Electrical Manufac- 
turers Association, New York, 
“Feeders and Branch Circuits”; 
L. M. Keever, of Raleigh, N. C,, 
professor of electrical engineering 
at North Carolina State College, 
“Tools for the Inspectors”; H. G, 
Knoderer, of Bridgeport, Conn., 
commercial engineer of the Gen- 
eral Electric Company, ‘“Govern- 
ment Disposal of Surplus Materi- 
al”; James S. Mahan, of Fustat 
Manufacturers, Chicago, II, 
“Type ‘S’ Fuses.” 

Other speakers included: Wil- 
liam P. Hodges, of Raleigh, North 
Carolina commissioner of insur- 
ance; G. B. Price, chairman of the 
North Carolina Rural Electrifica- 
tion Authority, who discussed ru- 
ral electrification; A. Yates Ar- 
ledge, of Raleigh, chief counsel 
for the Carolina Power and Light 
Company, who discussed the legal 
aspects of inspection; Victor H. 
Tousley, secretary-treasurer of 
the International Association of 
Electrical Inspectors, who spoke 
on postwar committees; and How- 
ard H. Weber, of New York, as- 
sistant manager of wire sales for 
U. S. Rubber Products, Inc.; and 
Governor J. M. Broughton of 
North Carolina. 


A feature of the institute was 
an analysis and discussion of 
problems in locating and correct- 
ing troubles in various types of 
electrical appliances and equip- 
ment, with the following speakers 
being heard: Ralph Martin, of 
Raleigh, residences; Harvey Flynt, 
of Winston-Salem, N. C., motors; 
P. F. McGuirt, of Charlotte, N. 
C., garages; C. T. Johnson, of 
Asheville, N. C., theatres; F. E. 
Hartis, of Raleigh, N. C., heating 
systems and controls; C. S. Whit- 
aker, of Durham, N. C., beauty 
parlors and barber shops; W. A. 
Darden, of Greenville, N. C., three- 
phase, four-wire system. 

Object of the Institute, which 
was presided over by N. E. Can- 
aday, of Raleigh, North Carolina 
state electrical engineer and in- 
spector of the state of North Caro- 
lina, is to formulate standards for 
safe installation and use of elec- 
trical materials, devices and ap- 
pliances; to collect and distribute 
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They were yeats ahead of 
demand when the war came along 


The power companies knew this country was 
going places. So they built for a grand future. 
Generating plants, transmission lines and distri- 
bution facilities were designed on a scale which 
would place no limitations on that growth. 

Then came the war. The country’s demands 
for electricity soon gobbled up surpluses of 
generation and distribution. A power famine 
threatened. 

But the utilities saved the day. Not only did 
they cut into service every ounce of reserve, but 
they uncovered an ingenuity which made 
heavy producers out of middleweight equip- 
ment. Generators, transformers, switching ap- 
paratus, all have been overloaded to the point 
of exhaustion, cancelling much from their life 


Nearly a million miles of Alcoa A.C.S.R. 
have been bought for rural and hi-lines, 


expectancy, but carrying the country over the 
hump. 

Power lines and underground cables have 
been loaded to suit the weather, running hotter 
on cool days, when excess heat could be dissi- 
pated. Substitute materials and makeshift 
methods were employed, just as in other indus- 
tries, to patch up enue vital lines. Critical 
materials were saved for war. 

So, hats off to the public utilities! They’ve 
done a marvelous job. 

ALUMINUM CoMPANY OF AMERICA, 2164 Gulf 
Building, Pittsburgh 19, Pennsylvania. 


ALGOA AC-SR 
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information relative to the safe 
use of electricity; and to promote 
closer cooperation between mem- 
bers of industry and the public. 
Held in connection with the in- 
stitute was the annual meeting of 
the North Carolina Chapter of the 
International Association of Elec- 
trical Inspectors of which N. E. 
Cannady, of Raleigh, is chairman 
and C. S. Whitaker, of Durham, is 
secretary-treasurer. Both Cannady 
and Whitaker were re-elected. 


Sweatt Succeeds Eaton As 
President Miss. Power Co. 


L. P. Sweatt, who since 1930 
has been vice president and gen- 
eral manager of the Mississippi 
Power Company, was elected pres- 
ident and general manager at a 
meeting of the company’s board of 
directors held in Gulfport recently 
and following adoption of resolu- 
tions of sympathy addressed by 
the board to the family of B. E. 
Eaton, late president and general 
counsel, who served as president 
for two decades and whom Mr. 
Sweatt succeeds in this capacity. 


L. P. Sweatt 


Mr. Eaton, native Mississippian 
and lifelong resident of the state, 
was born at Taylorsville, where 
he received his elementary educa- 
tion. He graduated from Millsaps 
College in 1901, obtained his LL.B. 
degree there in 1903, and was hon- 
ored by his alma mater with a 
doctor’s degree in 1922. 

From 1906 to 1909 Mr. Eaton 
was district attorney of the 13th 
Mississippi District. From 1909 
to 1911 he was attorney for the 
Gulf and Ship Island Railroad, 
residing in Gulfport, and from 
1911 to 1924 served as the road’s 
general counsel. Late in 1924 Mr. 
Eaton was elected president and 
general counsel of the newly or- 
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ganized Mississippi Power Com- 
pany, which position he held un- 
til his death. 

Mr. Sweatt was born at Mont- 
gomery, Ala. He received his ele- 
mentary education in Montgomery 
and at Birmingham. In 1915 he 
graduated from Alabama Poly- 
technic Institute with a B.S. de- 
gree in Electrical Engineering. 

‘Following graduation he im- 
mediately entered the employ of 
Alabama Power Company on sub- 
station construction and mainte- 
nance and was progressively ad- 
vanced through various phases of 
electric utility operation. In 1924, 
he was serving as division man- 
ager of that company’s operations 
in the Montgomery area. 

In November 1924 he was ap- 
pointed general manager of Mis- 
sissippi Power Company by Mr. 
Eaton, then newly elected presi- 
dent. of that company which was 
preparting to start initial opera- 
tions on the Mississippi Gulf 
Coast. 

Mr. Sweatt moved to Gulfport, 
where he lives today with his wife 
and daughter, and has continued 
as general maanger of the com- 
pany’s expanded operations until 
the present time. He was elected 
to the vice presidency of the com- 
pany and as a director in 1930. 

A resident of Mississippi for 
20 years, Mr. Sweatt has partici- 
pated in many phases of the 
states development and has been 
particularly active in its indus- 
trial growth. He is intimately fa- 
miliar with the state’s economic 
life and has played a large part 
in its improvement. 

Under his management the con- 
struction of the extensive electric 
transmission system now serving 
eastern Mississippi was pioneered 
and the first commercial hydro 
electric power to be made avail- 
able in Mississippi in the his- 
tory of the state was delivered 
over these facilties in August, 
1925. 


Postwar Appliance Market 
Subject of Publication 


The Appliance Sub-Committee 
of the Postwar Planning Commit- 
tee of the National Electrical 
Wholesalers Association has com- 
piled an interesting report on its 
study of postwar markets entitled 
“The Potential Appliance Market 
in 1946.” 

This booklet sets forth a form- 


ula for the mathematical projec- 
tion of the market for twenty-one 
different electrical appliances. It 
is based upon actual yearly ex- 
perience from 1933 to 1941 and 
closely parallels “Markets After 
the War” by S. Morris Livingston, 
although commodities other than 
electrical appliances were grouped 
together in his study. 

The whole study is based upon 
the number of units of sale, not 
dollar volume. All prices used are 
average 1940-41-42 retail list 
prices. It is national in scope, but 
the methods can be applied to any 
local area, by states, counties or 
even cities and towns. 

A copy of the report may be ob- 
tained by writing the National 
Electrical Wholesalers Associa- 
tion, 500 Fifth Ave., New York 18, 
N. Y. The cost is $1 per copy. 


Westinghouse Sets Stage 
For Postwar Home Freezer 


Announcement that home freez- 
ers for city and farm will be add- 
ed to the Westinghouse line of 
electric appliances will be made 
to consumers in August, accord- 
ing to T. J. Newcomb, sales man- 
ager of the Westinghouse Electric 
Appliance Division. 

In a four-color advertisement 
designed to promote home food 
preservation now by canning, 
brining, drying or freezing, West- 
inghouse will urge consumers to 
put up food now by whatever 
method they have available and 
after victory to look forward to 
Westinghouse home freezers. Full 
pages in The Saturday Evening 
Post of August 19 and Collier’s 
of September 2 and Good House- 
keeping for September will be 
used, it was announced by Roger 
H. Bolin, advertising manager of 
the Westinghouse Electric Appli- 
ance Division. 

‘Consumer activity on behalf of 
the new postwar product will be 
given intensive trade merchandis- 
ing support, Mr. Bolin stated. So 
that retailers may identify them- 
selves locally with the Westing- 
house home freezer, easel-type 
counter cut-outs showing a West- 
inghouse home freezer being un- 
loaded from a truck, and a 22x28 
poster blow-up of the August ad- 
vertisement will be mailed to all 
Westinghouse retail outlets in 
advance of the consumer adver- 
tising. Both of these merchandis- 
ing helps will be in color. A book- 
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let reprint of “The Story of Frozen 
Foods,” by John Nesbitt and a 
letter and calendar highspotting 
the campaign will also be furnish- 
ed Westinghouse retailers at this 
time. 

Entitled, “Winter Forecast: 
Good Eating Ahead,” the initial 
consumer advertisement has been 
developed as-a part of the cur- 
rent Westinghouse full line ad- 
vertising program. A full color 
photograph by Victor Keppler, pic- 
tures a typical American family 
of three carrying into their house 
the produce from their Victory 
garden. 

“All together now — let’s can, 
brine, dry or freeze every extra 
speck of food from our Victory 
gardens and farms. It will assure 
good eating next winter in spite 
of any food shortages. Save the 
surplus — make Food Fight for 
Freedom,” the copy begins. 

Later comes the assurance of 
the new Home Freezer for post- 
war food preservation — which is 
in line with a wartime advertising 
approach, which Westinghouse has 
helped to make familiar: use what 
you now have to your patriotic 
best and count on better things 
when victory is won. 


Colt Electrical Division 
Acquired By Federal 


Months of heightened activity 
were climaxed on July 1st with 
the completion of all negotiations 
and the signing of final papers for 
the purchase of the Electrical Di- 
vision of Colt’s Patent Fire Arms 
Manufacturing Company by Fed- 
eral Electric Products Company, 
Newark, N. J. 

The announcement was made by 
Louis W. Cole, president. In an in- 
terview with the press, Mr. Cole 
recalled that nine years ago when 
his company bought Federal he 
said his plans called for a pro- 
gram of expansion and the de- 
velopment of many new products 
for the electrical field. With the 
acquiring of the Colt line, Mr. 
Cole feels that that program is 
well under way. For to the many 
Federal products covering the 
field of safety switches, panel- 
boards, and circuit breakers which 
have gained such widespread ap- 
proval are added now the Colt 
group of service equipment and 
load centers, multi-breakers, mo- 
tor starters and overload relays 
which ‘have been distributed and 
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WIREMOLD CAN HELP YOU 
propuce FOR WAR... 
WHILE YOU PLAN FOR PEACE! 
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@ Wich Plugmold, ic is 
to plan work- speeding wiring 
such as this tese rack installa 
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quired combination... EXA 
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Plugmold finds application ' 

must be brought to the workers’ 
in industry. Future planning for 
schools, stores, public buildings 
will also stress this most modern 
to wiring for functional utilig. ¥ 
Plugmold data sheets and new 
bulletins detailing installation. 
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AND YOU KNOW THE ANSWERS 


THE WIREMOLD cbubawt ARTF 








VipLuy puo wupyevew 


tor ’ tT 








known nationally to a host of loyal 
users — many since the incep- 
tion of the company in 1888. 

The consolidation of these two 
organizations under the Federal 
name was seen by the industry as 
a move to bring together the man- 
ufacturing, engineering and sell- 
ing facilities of two companies 
with complimentary and supple- 
mentary markets. This undoubted- 
ly will make Federal one of the 
largest and most prolific produc- 
ers of electrical control devices 
in its field and leaves no doubt 
as to Federal’s growth to leader- 
ship. It is estimated that the 
combined area of the two plants 
totals more than seven acres. 

Mr. Cole stressed the fact that 
the manufacture of motor controls 
and other Colt products would be 
continued at Hartford with the 
same personnel — but under the 
personal supervision of Thomas 
M. Cole, executive vice president 
of Federal, whose drive and ener- 
gy have been responsible for many 
Federal innovations and the fast 
growth of the company. 











Government News and Views 
For the Electrical Industry 








Limited Water Heater 
Production Authorized 


Limited production of electric 
water heaters for civilian use has 
been approved by the War Pro- 
duction Board at an annual rate 
not to exceed 37 per cent of total 
production by the industry during 
the base period (July 1, 1940, 
through June 30, 1941), WPB re- 
ported in July. 

Production of electric water 
heaters for civilian use was here- 
tofore prohibited, except when 
found necessary to allow some 
production for civilians on an ap- 
peals basis. Establishment of a 
regular quota for production will 
eliminate the necessity of appeals. 


New quotas also have been es- 
tablished for production of non- 
electric water heaters. Restric- 





WARTIME COORDINATORS MEET—Regional coordinators of the Util- 
ities Wartime Aid Program met in Atlanta recently to review final reports 
of the program. Details of the closing phase of the program were dis- 
cussed. Those in attendance included, seated, left to right, V. Bruce Sund- 
strom, Major, C. E., Chief, Utilities Section, Office, Deputy Engineer; Frank 
L. Seymour, Colonel, C. E., Deputy Engineer; R. F. Fowler, Brigadier 
General, U. S. Army, Service Command Engineer; Leroy D. Martin, Chief, 
Electrical Unit, Utilities Section, Office, Deputy-Engineer; Edward J. 
Smith, Ex. Asst., Electrical Unit, Utilities Section, Office, Deputy Engr. 
Standing, left to right, E. J. Muir, Chief of Contracts Division, Tenn. Valley 


Authority, Chattanooga, Tenn.; W. 


New, Electrical Engineer, Tenn. 


Valley Authority, Chattanooga, Tenn.; R. H. Reynolds, Industrial Power 

Engineer, Carolina Power & Light Co., Raleigh, N. C.; R. M. Grogan, 

Distribution Engineer, Alabama Power Co., Birmingham, Ala.; C. H. Sum- 

mers, Asst. Supt. of Distribution, Florida Power & Light Co., Miami, Fla.; 

V. F. Pennington, Supt. Wholesale Operations, Georgia Power Company, 
Atlanta, Georgia. 
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tions on manufacture or fabrica- 
tion of metal jackets for water 
heaters have been eliminated, 
WPB said. - 

The foregoing actions were tak- 
en to implement the water heater 
program that was established to 
meet necessary civilian require- 
ments for such equipment, it was 
explained. Production of water 
heaters for the Army, Navy, Mari- 
time Commission and War Ship- 
ping Administration will be in ad- 
dition to established quotas, WPB 
said. 

Metal jackets are again permit- 
ted for water heaters because 
paperboard jackets had proven un- 
satisfactory. ‘The industry used 
these jackets as substitutes after 
restrictions were placed on the use 
of metal for this purpose. The 
manufacture of metal jackets re- 
quires less man-hours than paper- 
board jackets. Also the present 
critical shortage of paper makes it 
necessary that other materials be 
used. 

Manufacturers are now permit- 
ted to make metal jackets for 
water heaters from allotted mate- 
rials or from aluminum which is 
specifically authorized for jackets 
by WPB under the aluminum 
order, M-1-i. In addition manu- 
facturers are being permitted to 
use materials in inventory on May 
8, 1944, and those obtained from 
frozen, idle and excess inventories 
as were already allowed under 
previous restrictions. 





Construction Work in L-41 
Given New Interpretation 


Amplification of the description 
of the kind of construction work 
covered by Paragraph (b) of 
Order L-41, providing a more de- 
tailed definition of “the installing 
of equipment and fixtures,” was 
made by the War Production 
Board recently. 

This action was accomplished 
by issuance of Interpretation 9, 
which specifically states that cer- 
tain kinds of installation are con- 
struction and are governed by the 
restrictions of L-41. The follow- 
ing kinds are listed: 
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“The installation of any piece 
of equipment or fixture which is 
attached to the plumbing system 
of a building; the installation of 
any piece of equipment or fix- 
ture which involves putting new 
wiring in a building; the installa- 
tion of any piece of equipment or 
fixture-for which a base or foun- 
dation must be built; the installa- 
tion of any piece of equipment or 
fixture cemented to a floor or wall 
of a building; the installation of 
a furnace or stoker connected by 
pipes or flues or wiring to the 
building.” 

The following kinds of installa- 
tions are not considered construc- 
tion under L-41: 

“The installation of a counter, 
tables or booth which is attached 
to the building only by nails or 
screws and which can be removed 
as a unit and will only make it 
necessary to fill up the holes left 
by the nails or screws (however, 
if the counter contains equipment 
which is attached to the plumbing 
system, construction is involved) ; 
the installation of a piece of equip- 
ment or fixture which requires 
only making a connection to an 
existing wiring outlet (if new 
wires must be run or a new out- 
let built into the wall or ceiling, 
construction is involved).” 

WPB said these examples illus- 
trated the general principals con- 
cerning installations constituting 
construction under the restric- 
tions of L-41. In case of doubt as 
to a particular installation, WPB 
suggested the nearest WPB reg- 
ional office should be consulted 
or an application be filed for per- 
mission to proceed with the work. 

* * * 


Unlike some other war produc- 
tion industries, the radio indus- 
try faces increased requirements 
for the last half of 1944, members 
of the Electronics distributors In- 
dustry Advisory Committee were 
told by War Production Board 
representatives at a meeting in 
July, WPB reports. As a result, 
any marked increase in radio and 
electronic equipment supplies for 
civilians is unlikely in the future. 

x + 

A new electric heater cord set 
may now be bought without turn- 
ing in the old set, the War Produc- 
tion Board has announced. This 
change is made by amended ver- 
sion of Order L-277, formerly cov- 
ering heater cord sets, and Order 
L-65, which now no longer con- 
trols heater cord sets. 
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. "Saw it in action... 


bought TWO GREENLEES!” 





“Over five years ago we saw the GREENLEE ae 
Bender on a job, liked its performance and bought 
two for our own use”, says Mr. James A. Hays, Fore- 
man MacKay Electric Co., Kansas City, Mo. 


“Large time and material savings are made with the 

GREENLEE especially on any job where great quanti- 

ties of pipe are being used”... Mr. Hays continues... 

“and outside of a little hydraulic oil used the mainten- é 
ance costs total practically nothing!” 


Leading contractors throughout the country have been 
selecting GREENLEES for these same reasons. They 
can be carried, set up and operated by one man... 
make smooth, accurate bends where you want them 


KNOCK-OUT no kinks or other damage to conduit. 


° 
7 ook. Pipe up to 4s", rigid and thin-wall conduit, tubing, 


bus bars...whatever the bending job... 


Eliminate time Prmwcakele, there’s a GREENLEE to do it better, 


In 124 minutes or less you can faster. Catalog 33E tells whole story 
cuta hole up to 3%" with the on GREENLEE Benders and other spe- 


ae eeeg ata we ew cial tools for electrical work. It’s — 
out or small drilled hole, give free—just write to Greenlee Tool Co., 


a few turns of the drive nut Division of Greenlee Bros. & Co., 
with an ordinary wrench ! 1768 Columbia Ave., Rockford, Ill. 

These tools cut clean, round 
holes in bakelite, hard rubber 
or any metal up to *¢” thick. 














Gat Ready with Gyrcerclee/ 


Other GREENLEE time-saving 
tools for electrical work: 
poe nn ay REGISTERED TOOLS & 


HAND BENDERS 


mone"  GPEENLEE 
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PERSONAL NOTES 


About Men You Know 





Charles A. Powel, manager of 
Headquarters Engineering of the 
Westinghouse Electric and Man- 
ufacturing Company, was elected 
president of the American Insti- 
tute of Electrical Engineers for 
the year beginning August, 1944. 





C. A. Powel 


The President’s badge was pre- 
sented to Mr. Powel at ceremonies 
opening the Institute’s Summer 
Technical Meeting which ran for 
five days through June 30. A for- 
mer vice president and director of 
the AIEFE and long noted as a 
diagnostician of power plant prob- 
lems, Mr. Powel will succeed Dr. 
Nevin E. Funk, vice president of 
the Philadelphia Electric Com- 
pany. 

Born sixty years ago in Rouen, 
France, the son of Welsh parents, 
Mr. Powel was educated in Lon- 
don, England, and in Switzerland. 
In 1905 he joined the internation- 
ally-known Swiss electrical firm 
of Brown Boveri & Company in 
Baden, Switzerland. 

He remained with Brown Bo- 
veri until 1915, spending the last 
four years as resident engineer 
in Kobe, Japan. During World 
War I he joined the civil branch 
of the British Ordnance Depart- 
ment and in 1916 came to the Uni- 
ted States as an inspector with 
the British War Mission. He re- 
mained here to take up perma- 
nent residence and _ eventually 
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American citizenship. 

Honorably discharged from the 
British Service in 1919, he joined 
the General Engineering Depart- 
ment of Westinghouse at the East 
Pittsburgh, Pa., plant, specializ- 
ing on power system engineering 
problems. In’1932, Mr. Powel was 
named manager of the Central Sta- 
tion Engineering Department at 
East Pittsburgh and six years 
later was named manager of the 
then newly-formed Industry Engi- 
neering Department. He was 
named to his present position in 
1941. 

* %* 

Electromaster, Inc., peacetime 
producers of electric ranges, and 
water heaters, announces the ap- 
pointment of H. K. “Pete” Dewees, 
of Atlanta, Georgia, as sales agent 
for the southeast. His territory 
will include Georgia, Alabama, 
North and South Carolina, Florida 
and Tennessee. 


“Pete” Dewees is well known 
among members of the electrical 
industry in the South. When he 
graduated from college, he went 
to work for the Union Electric 
Company, of Pittsburgh, Pa. Later 
he joined the staff of Edison Gen- 
eral Electric Appliance Company 
with whom he remained for 20 
years. He was located at differ- 
ent times in Pittsburgh, Chicago, 
Minneapolis, Dallas, and Atlanta, 
being the district manager in four 
of these cities. Since much of De- 
wees’ business life has been spent 
in the South, he has acquired a 
large number of friends there in 
all branches of the industry — 
utilities, distributors, and dealers. 
He brings to Electromaster a 
wealth of experience and a thor- 
ough knowledge of the territory 
he is to service. 

One of Dewees’ first acts as an 
Electromaster representative was 
to appoint Air Engineers, Inc., of 
Birmingham, as distributors of 
Electromaster domestic appliances 
for Alabama and western Florida. 
This company has been in the 
electrical appliance business in 
this area for many years in addi- 
tion to operating a contract and 





H. K. (Pete) Dewees 


industrial division for refrigera- 
tion, air conditioning, and auto- 
mate heating apparatus. 

These appointments are further 
steps in Electromaster’s twofold 
postwar program, one phase of 
which is the development of a 
broad new marketing program. An 
adequate sales and service organi- 
zation is being built up to make 
Electromaster appliances avail- 
able to customers throughout the 
country. 

* * 

Lawrence D. Rambeau has been 
appointed to the advertising and 
sales promotion staff of the Kel- 
vinator Division of the Nash-Kel- 
vinator Corporation, it was an- 








Disabled service men, returning 
from the battlefronts can take en- 
couragement from Johnny Carrol, 
key armature winder of the Payne 
Electric Works, Houston, Texas. An 
artificial limb has not prevented 
him from “getting the job done.” 
Carroll is shown here in his sum- 
mer work clothes—brief but cool. 
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nounced recently by C. J. Coward, 
Kelvinator’s director of advertis- 
ing. Rambeau will be in charge of 
Kelvinator’s program of sales 
training for the postwar period. 

In war work with the Glenn L. 
Martin Company for the past two 
years, Rambeau was formerly 
manager of the Philadelphia of- 
fice of the Jam Handy organiza- 
tion. With this organization for 
five years, he was in charge of 
sales training and field work cov- 
ering the Eastern Atlantic Coast 
regions, and was responsible for 
national accounts whose sales 
training programs’ had _ been 
among the most outstanding in 
America. 


* + * 


David M. Kelly has been ap- 
pointed to the engineering staff 
of the John C. Dolph Company, 
Newark, N. J., in charge of the 
Industrial Service Division. He 
was formerly associated with the 
LT.E. Circuit Breaker Company of 
Philadelphia, Pa. 


* %*+ 


The Anaconda Wire and Cable 
Company has announced two new 
territorial changes. Dan Mabel has 
been appointed distri¢t manager 
of the New Orleans office, and 
H. V. Van Valkenburg, who for the 
past number of years has been 
located in their Washington office 
engaged in government contact 
work, has been appointed district 
engineer with headquarters at 
Chieago, Illinois. 


* & & 


Allan C. Davey has been ap- 
pointed sales manager of the 
Clark Water Heater Division of 
the McGraw Electric Co., accord- 
ing to announcement by A. E. 





Allan C. Davey 
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So the World won't beat a path 
to your door... aM az ouce/ 


Why do so many folks wait until a heat wave arrives before they make a move 
to get their electric fans in shape? Bet you’d like the answer to that one, too! 

Not knowing the answer, but determined to do what we can to keep you from 
being swamped with repair work, Robbins & Myers national advertising asks 
people to give you and themselves a break this summer. 

Planning just a bit ahead will help a lot. We’re planning to provide you with 
the best fans ever, just as soon as we finish our wartime job of building stabilizers 
and automatic pilots for the Norden Bombsight System. Robbins & Myers, Inc., 
Fan Sales Division, Springfield, Ohio. 


\ ol FOR REPAIR PARTS OR REPAIR JOBS DONE FOR YOU, GET 
4 IN TOUCH WITH US OR THE NEAREST R & M BRANCH. 








NEW YORK, 200 Varick St. CHICAGO, 2400 W. Madison St. PHILADELPHIA, 401 N. Broad St. 
KANSAS CITY, B. M. A. Bidg., Room 325, 215 Pershing Rd. SAN FRANCISCO, 237 Rialto Building 


NEW ORLEANS, 116 Arlington Dr. DALLAS, 1100 Cadiz St. 
THE ROBBINS & MYERS CO. OF CANADA, LTD., Brantford, Ont. 
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Lets Do Al We Cau to 
Alpe Wia the War Tow- 


BUY MORE BONDS! 
* 


McGRAW ELECTRIC COMPANY 


CLARK WATER HEATER DIVISION 
5201 W. 65th St. 
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Julian, general manager of the di- 
vision. Mr. Davey was formerly 
sales manager of the Wisconsin 
Public Service Corporation and 
for many years has been promi- 





nently identified with the electric 
industry in the state of Wiscon- 
sin. He will make his headquar- 
ters at the Clark Water Heater 
factory in Chicago, Illinois. 


and MATERIALS 
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| NEW EQUIPMENT | 
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Automatic Lamp Starter 


Lloyd Products Company of Prov- 
idence, R. I., has announced a new 
starter for fluorescent lamps, the 
Lloyd “Automatic,” a new automatic 
lockout-reset type. When a lamp 
becomes defective, and flickers or 
blinks, this automatic starter cuts off 
all current from the entire unit—bal- 
last and lamp. Because all current 
is cut off, overheating of the ballast 
is prevented, thus tending to increase 
its active life. 





When the defective lamp is re- 
placed with a perfect one, this new 
Lloyd starter resets itself automati- 
cally and lights the lamp. It is not 
necessary to touch the starter. The 
action is entirely automatic. 

Another distinctive feature of the 
Lloyd “Automatic” Starter is the 
plastic can. It is molded from a red, 
thermo-setting bakelite with high 
dielectric properties, providing ex- 
ceptional strength with less weight. 
The can is sealed and has no project- 
ing lugs to cause trouble. The knurl- 
ed rim insures positive grip for in- 
serting or removing starter. 

The maker states that the results 
of continuous tests indicate that the 
life of the “Automatic” starter is 
several times greater than that of the 
average lamp. 


New Dry-Type Transformer 


The Allis-Chalmers Manufacturing 
Co. has introduced a newly designed 
dry-type transformer which embodies 
a unique induced cooling system. 
This built-in system operates auto- 


matically to provide extra cooling 
when transformers are overloaded. 

As described in the company’s new 
bulletin B6334, the new equipment 
includes a Z-section baffle which ex- 
tends from one end of the transform- 
er to the other, channelizing air 
flow. When temperatures reach the 
overload level, exhaust fans cut in, 
forcing cool air vertically through 
the core structure and horizontally 
between the coils. 

Placed on the top and back of the 
transformer, the fans are protected 
by screening set flush with the metal 
casing which incloses all operating 
mechanisms. 

















BOLT-PRESSURE TYPE 
Capacity : No. 4to4/0—With Solid Core Wire Only 





FULL CONDUCTIVITY AFTER 
JOINING CABLE . . . GRIP EQUAL 
TO TENSILE STRENGTH OF CABLE 


Designed to join cable, comprised of one hard 
steel wire surrounded by aluminum strands. A 
joint thus made will withstand a tensile strain 


(by test) causing a noticeable millivolt drop. 
WRITE FOR BULLETIN 14-A 





KRUEGER & HUDEPOH! 


AT THIPD-ES NCINNAT 
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equal to the rated tensile strength of the cable 
itself, without injury to the cable, and withou! © 
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Safety Door Interlock Switch 


A new door interlock switch, de- 
signed as an emergency device to 
interrupt control circuits where ac- 
cess doors are opened when the power 
is on, has been announced by the 
Specialty Division of the General 
Electronics Department, at Schenec- 
tady, New York. 

It has a carrying capacity of 10 
amp, 110 or 220 volts, a-c or d-c, and 
an emergency opening capacity of 
a-c 7% amp, 110 or 220 volts; d-c 
on low inductive circuits, 5 amp, 125 
volts; 2% amp, 250 volts. 

Application covers a wide range 
where doors, windows or covers must 
be interlocked for the protection of 
the equipment and safety of the per- 
sonnel. For example, doors on radio 
transmitters, X-ray and therapeutic 
machines, burglar alams, and signal 
controls for fire doors. 


Plexiglas Lamp Shades 


The adaptation of scientific con- 
trolled lighting to the over-all func- 
tional design that will be a prominent 
feature in peacetime architecture has 
been satisfactorily accomplished, ac- 
cording to the Safety Car Heating 
& Lighting Co., Inc., by fluorescent 
lighting fixtures with white, trans- 
lucent Plexiglas shades. 

This widely used plastic material 
can be fabricated to satisfy any ar- 
chitectural design requirements; its 
strength is a safety advantage in 
public buildings, boats and buses. 
The four illustrations shown here 
demonstrate some postwar applica- 
tions of Plexiglas in the lighting 
field. From top to bottom the illus- 
trations are: (1) Fluorescent capsule 
light with translucent Plexiglas 
shade. (2) Fluorescent wall light 
with Plexiglas shade. (3) Tandem 
fluorescent ceiling light with Plexi- 
glas shade. (4) Continuous fluores- 
cent sidewall light with combined 
Plexiglas and sheet metal shade. 


HELPING ELECTRICITY SERVE AMERICA BETTER! 


me ©) i. F 
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Solderless, Tapeless Wire Connectors 















BETTER WIRE JOINTS 


In the electrical wiring of factories, 


electrical contractors are using mil- 
lions of 1DeAL ““Wire-Nuts” because 








they make wire joints that are neater, 
safer, quicker, better electrically — 
stronger mechanically. IMMEDIATELY 
AVAILABLE... because no critical 
material used. Approved by Under- 
writers’ Laboratories, Inc. 












Other IDEAL WIRING DEVICES 


Today and Tomorrow thousands of 
new wiring jobs in Industrial Plants 
and in construction will be facilitated 
with IDEAL Wiring Devices: — 

E-Z Wire Strippers 

Lugs, Solder and Solderless 

Fish Tape Reels and Pullers 

Joist Boring Machine 


SOLD THROUGH JOBBERS 











PROMPT DELIVERY 












IDEAL COMMUTATOR DRESSER CO. 
1017 Park Ave. Sycamore, Ill 


Sales Offices in all Principal Cities 
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FOR FOUR 40-WATT FLUORESCENT LAMPS 


Whenever an installation requires the combination of Beauty plus 
Sturdy Construction Curtis Star Lux is the first choice! This 4 
lamp pendant-type fluorescent unit is designed and built for long 
continuous service and its inherent beauty is maintained with a 
minimum of attention. Be prepared to meet your next job of this 


type .. 




























. get full details of Curtis Star Lux. 
Our data sheet No. 1400 awaits your request. 


CURTIS Sighting, nc. 


"6135 WEST 65TH STREET CHICAGO 38 ILLINOTS 
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Fig. 8. Electronic relay connected 
to maintain constant temperature 
in a process. 


slide, the assembly comes to a 
contact point located at a pre- 
set height. If the assembly 
touches the point, it is oversize, 
and the contact thus made closes 
the input circuit of the electronic 
tube of the relay. This energizes 
an electromagnetic relay, then a 
solenoid is energized which sends 
the assembly down a chute into a 
container for oversize parts. 

The second contact point is set 
at a point the height of which is 
the standard height less the tol- 
erance. As oversize assemblies 
have already been eliminated at 
the first contact point, parts 
touching the second point are 
within acceptable limits and are 
“shot” down another chute. Un- 
dersize assemblies do not touch 
either point and slide undisturbed 
to a third tray. 

The electronic relay can be 
used to maintain a nearly con- 
stant temperature in a process, 
as shown in Fig. 8. A thermome- 
ter, the mercury of which is con- 
nected to the electronic relay by 
means of a probe or contact-seal- 
ed in the thermometer, is inserted 
in the liquid which is to be main- 
tained at a constant temperature. 
The contact which determines the 
temperature at which the relay op- 
erates can be a permanently fixed 
contact, or a contact, inserted in 
the top of the thermometer, the 
position of which can be readily 
changed. Thus, as the mercury 
makes connection between the two 
contacts, the electronic relay op- 
erates an auxiliary relay which 
disconnects the power to the heat- 
er in the temperature bath. The 
time-delay feature permits this 
system to operate smoothly with- 
out rapid fluctuations. 
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E-M-T- UP THE QUICK WAY 
Two Squeezes and its Set 


TWO QUICK SQUEEZES give you Finer, 
Faster Conduit Connections. B-M Fittings 
do away with the twisting, turning and 
tightening of nuts and save you valuable 
time and materials. Then too, they are 
stronger, neater and much easier to work 
with in tight places. Start using B-M 
Fittings today. Have more satisfied cus- 
tomers—more profits from each job! 

(All B-M Fittings carry the Underwriters 

Seal of Approval) 


Prompt Deliveries on Properly Rated Orders 


(2) BRIEGEL METHOD TOOL CO. « Galva, Il 














DISTRIBUTED BY 


The M. BR. Austin Co., Chicago, Ill. 
Clayton Mark & Co., Evanston, Ill. 
Clifton Conduit Co., Jersey Cy., N. J. 
Gen. Electric Co., Bridgeport, Conn. 
The Steelduct Co., Youngstown, Ohio 
Enameled Metals, Pittsburgh, Penn. 
National Enameling & Mfg. Co., 
Pittsburgh, Pa. 

Triangle Conduit & Cable Co., 

New Brunswick, N. J. 
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- INSULATING 
_ VARNISH 


Can Give You 
GREATER PENETRATION ° 
TO OILS ACIDS, ALKALI e 
ABRASION RESISTANCE 


B. PRODUCTION 








RESISTANCE 
FLEXIBILITY 
* FASTER 





You can get all of these advantages at a minimum of 
overall cost when you complete your electrical jobs 
with Pedigree electrical insulating varnish. 

Why not give us an opportunity to show you how 
you can take advantage of these benefits — either 
in your present production or your postwar plans. 


Te P. D. GEORGE CO. 


5200 North Second Street e St. Louis, Missouri 










Call In the Pedigree Varnish Man Nearest You. 
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atoured with Paragon 
PRESET TIMERS 


Paragon improved manually pre- 
set timers can be preset to perform 
a great variety of operations... 
to allow a given operation to con- 
tinue for almost any pre-deter- 
mined time limit . . . to close or 
open a circuit at the end of the 
preset time. Synchronous motor 
operated. Assures absolute accu- 
racy of the timing cycle. Not 
affected by vibration or changes 
in ambient temperature. Supplied 
as standard with single pole, 
double throw switches and choice 
of 10 time ranges and 3 types of 
mounting . . . 2400 series for flush 
mounting, 2500 for surface mount- 
ing, 2900 for wall mounting, 





2509 for surface 
mounting. 





713 OLD COLONY BUILDING 
CHICAGO 5, ILLINOIS 


Mr. Tops, the Paragon symbol 
of top quality. 





in quantity production, 





Alternate for Varnished Silk 


A seamless bias alternate for varn- 
ished silk obtainable in continuous 
length rolls of 36 or 72 yards, is an- 
nounced by the manufacturer, the 
Irvington Varnish and Insulator Co., 
Irvington 11, N. J. 

The new material, the makers 
state, has been introduced to elim- 
inate the need for splicing 51” bias 
cut strips. It is emphasized that 
whereas the sewed or cemented seams 
of spliced fabric often prove bulky 
or mechanically weak, the new alter- 
nate’s freedom from seams or splices 
permits uniformly tight, taping. 





Appliance Purchases 


Charted by Survey 
(Continued from page 12) 

washing machines was the first 
choice, only 29 per cent had an 
old one that was unsatisfactory, 
while 69 per cent have none now 
but want one. Moreover, within 
this 69 per cent more than one- 
third gave “Difficulty with serv- 
ices” as the reason for needing a 
washing machine. In contrast, 49 
per cent of those who named radio 
as their first choice wanted to 
replace an old one, 46 per cent 
have none but want one, and 5 per 
cent say that perhaps they don’t 
really need one after all. This in- 
dicates that nearly one-half of the 
existing radio market as estimated 
above comes from families which 
now have no radio, and half of 
these report that they can afford 
one for the first time. 

Interviewing was carried out by 
the Special Surveys Division of 
the Bureau of the Census in 68 
counties or pairs of counties se- 
lected as representaitive of the 
whole population of the United 
States. This sample, designed orig- 
inally for the Monthly Report of 
the Labor Force, has been checked 
and cross-checked in a consider- 
able number of different ways 
and is considered highly reliable, 
according to OCR. : 

So far as the represenittative 
character of the respondents and 
the number of interviews are con- 
cerned, the survey results may be 
regarded as accurate within a 
very smal] margin of error. The 
responses, however, indicate only 
the intentions and attitudes of the 
respondents at the time they were 
interviewed and therefore do not 
reflect the size of the potential 
market under conditions which 
will prevail when the various 
items covered are actually back 
OCR 
pointed out. 





Veteran Texas Dealer 


Looks at Postwar Days 
(Continued from page 14) 


of solicitors ... in fact, it is our 
plan to train an entirely new set 
of sales people, sales people that 
will not carry over any of the old 
practices of house-to-house selling, 

“At one time, we employed 28 
outside salesmen, not more than 
ten of them being dependable, 
The other 13 kept us in hot water 
and they were frequently balled 
up in their deals, or they would 
make all kinds of promises, collect 
a commission, and then leave us 
with a dissatisfied customer to 
straighten out. We believe the en- 
tire appliance field will be on a 
much higher plane when we all 
resume business again — at least 
for a few years. 

“We have always handled our 
own finance paper. We have al- 
ways been opposed to 36 months 
to pay $200, or even 24 payments. 
We hope that installment selling 
in the postwar era will be held 
within 18 months — but there will 
‘be little necessity for much in- 
stallment selling for some time. 

This electrical merchant learned 






one pi 
merch 
thoug. 
from 
to pro 
period 
to thi 
husba 
the h 
This 
applia 
perien 
ers. 
Mr. 
a bit 
lot of 
of wo 
broug’ 
churel 
them | 
group: 
demon 
every 
pect . 
made. 
puttin, 
was st! 
of the 
called 
sold b 
“What 
you kn 
what t 
The 
husbal 






































sell, 











in a bl 





Woe 


Carbon Products 








es 


= 
= 
em 
= 
_ 
o 
> 
~~) 
= 
= 
” 
= 


Giue 


Better Commutation 

Longer Life 

Less Commutator Wear 

That Extra Demand Required 
Better All Around Performance 


HELWIG COMPANY 


2544 NORTH 30th ST., MILWAUKEE 10, Wi 


Offices: 
724 North Hudson, Oklahoma City, Oklahom 
Telephone: 3-3409 
2005 McKinney Avenue, Houston 3, Texs 
T e: Preston 1610 
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one particular lesson in appliance 
merchandising the hard way, al- 
though he eventually profited 
from the experience and expects 
to profit by it during the postwar 
period. His analysis reduces down 



















et to this: “It is easier to sell the 
at husband a labor-saving device for 
ld the home than it is the wife.” 
g. This formula for closing major 
23 appliance sales comes from ex- 
in perience in selling Bendix wash- 
e, ers. 
r Mr. Lansdowne jumped the gun 
d § a bit on these new units, did a 
ld §& lot of advertising, attracted a lot 
ct of women to the store, and even 
1S brought in 2360 women from 
10 church and other clubs by paying 
i them 10c to 25c to come in small 
a groups of 20 to 30 and watch 
l] demonstrations. It seemed that 
st every woman was a sure-fire pros- 
pect... yet not a single sale was 
ir made. Lansdowne was personaliy 
l- putting on the demonstrations. He 
iS FF was stopped cold; he selected 10 
S. of the most like]v prospects and 
g called on them. He found them 
d §& sold but friend husband had said, 
i “What! Another darn gadget — 
you know those machines won’t do 
, what they claim!” 





The next step was to show the 
husbands; then washers began to 
sell. When one washer was sold 
in a block, neighbor began to buy. 
From that experience this merch- 
ant now knows that when it comes 
to sellmg a major electrical ap- 
pliance, and especially a new type 
of washer or a quick freeze unit, 
the husband must see the unit 
and he is the first one willing to 
part with the money to help the 
little woman have things easier 
and more convenient in the home. 


















Temperature Control 
Service Problems 


(Continued from page 16) 


or assembly of the parts. 

A slight jarring of the control, 
a slight movement of the knob, or 
even the closing of the cabinet 
door, may release the bellows arm. 
At the end of 1940, a projection 
was added to the side of the bel- 
lows arm to eliminate this trouble. 

If a correction cannot be made 
by replacing a wanped cover or 
missing locking clip, the control 
can be replaced or “hot water de- 
frosting” (where the knob is 
turned to “off”’) can be recom- 
mended. 

A warped cover is usually 
caused by excessive humidity and 
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2 The range unit that fits ‘all’ 
electric ranges. Easy to install, he! 
cooks perfectly. Write 


EDWIN L. WIEGAND CO, 
7600 Thomas Blvd., Pittsburgh 8, Pa 


Be ery . 

ATLANTA, GA.—C. B, Rogers, 1000 Peachtree St., N. E. 
Ward, 403 Southland Bldg. Annex. ” 

RALEIGH, N. C.—W. R. Phillips * 


his 


Chromates . DALLAS, TEXAS —L. R. 
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STAGE 


SWITCHBOARDS 





WRITE FOR YOUR COPY OF THIS 
NEW, INFORMATIVE BOOKLET 


CUSTOM BUILT Today our shops are almost en- 


tirely occupied with war projects 


SWITCHBOARDS such as Marine Switchboards, 


Stage Switchboards and Light- 
ing Equipment for Army, Navy 


) and Air Corps installations. But 
where priorities permit and ma- 
$ T A 6 E terials are available, we can still 
fill orders for industrial and 

an d other applications. 


I Resid Engi 
6 E N E R A L ben pect be of assistance, 

| li . And let 
L | 6 H T | N 6 on gia ang booklet which 
d ibes the | t devel ts 

EQUIPMENT in Stace Switchboard design. 

HUB ELECTRIC CORPORATION 
2229 West Grand Avenue . Chicago 12, Ill. 
OEE REE RR aE OR Raa 


1944 













STAGE 


AND LICHTING CONTROL 


SWITCHBOARDS 
fo 


SCROOLS, THEATERS, Corecess. 
SECREATION CORTERS, LODGE Batts 











HUB-REGULITE stage sw 
board at Norfolk Naval 

pital, Portsmouth, Va. Pilot 
control station and remote 
switchboard are illustrated. 
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‘When you need ANY 
Power Connector— 


a — 


—see the COMPLETE line” 
Probably the exact Power Con- 
nector you want is shown in the 
Penn-Union Catalog. 

You will find Tee, Stud and End 
Connectors, Bus Supports, Termi- 
nals, Elbow and Cross Connectors, 
Couplers and Reducers — 

—each in a wide range of sizes, 
up to the largest. Here are a few 
of the many types: 


Also the most complete line of Cable 
Taps, Straight and Parallel Connectors, 
Lugs, Grounding Clamps — every good 
type. 

Leading utilities, industrials, electrical 
manufacturers and contractors have 
found that “Penn-Union” on a fitting 
is their best guarantee of Dependability. 
Write for Catalog. 


L. MORRIS LANDERS 
809 Walton Building Atlanta, Ga. 


WALTER J. HUEMMER 
Dallas Transfer & Terminal 
Warehouse Building Dallas, Texas 


PENN-UNION ELECTRIC CORPORATION 
ERIE, PA. 


Conductor Fittings 





is infrequent except in tropical 
climates or in hot coastal areas. 
Early covers which are held on 
by a screw sometimes warp. The 
ends of the cover bend outward 
so there is a gap. between them 
and the control case. Sometimes 
the warping is sufficient to al- 
low the outer bearing of the brass 
bellecrank to slip off its post. A 
warped cover must be replaced. 

If the internal parts of the con- 
trol are corroded badly, the con- 
trol should be replaced with a 
later one having a recessed cover 
held on with wire clips. Except 
for an unpainted bellows, corro- 
sion should not affect the opera- 
tion of the control parts since the 
moving parts are made of stain- 
less steel. 

There are other service diffi- 
culties that may result in the cab- 
inet being too cold and the ma- 
chine running all the time. These 
are (1) movable contact arm binds, 
(2) bridle caught on stop, (3) too 
long terminal screw, (4) shorted 
control leads. 

If the movable contact arm 
binds so the contacts are kept 
closed, the machine will run all 
the time and the cabinet air tem- 
perature will be too cold. In a 
previous paragraph the condition 
was discussed where the movable 
contact arm binds and holds the 
contacts open. The same general 
considerations apply when the 
movable contact arm binds so as 
to keep the contacts closed. 

If the bridle arm is caught on 
the stop toward the terminal side 
of the control, the contacts will 
be kept closed, the machine will 
run all the time, and the cabinet 
air temperature will be too cold. 
In a previous paragraph, the con- 
dition was discussed where the 
bridle caught on the stop in such 
a manner as to hold the contacts 
open. The same general considera- 
tions apply in this case. 

The control terminal screws are 
supposed to be 7/32 or 1/4 inch 
long. If a longer screw, such as 
the 1/2 inch screw used on type 
R relays with clip terminals, is 
used in the stationary contact ter- 
minal, the contact may be forced 
inward far enough to close the 
gap and keep the machine run- 
ning continuously. The remedy is 
to replace the screw with one of 
the proper size. 

If the insulation is stripped off 
one of the control leads near the 
terminal; the bare wire may short 
to the other lead or its terminal 


and cause the machine to run con- 
tinuously. The remedy is to find 
the short circuit and insulate the 
control lead or leads involved. 

In the case of two-knob con- 
trols, a complaint of cabinet being 
too cold is sometimes found to be 
the result of a creeping tempera- 
ture knob. If the temperature 
knob of a two-knob control creeps 
toward a colder setting from the 
position in which it is set, the 
remedy is to install a crimped 
spring washer under the knob to 
prevent it from creeping. 





Cibo 


ANTI-CORROSIVE PAINTS 


favored for 


TRANSMISSION 


and 
DISTRIBUTION DEPARTMENTS 
MAINTENANCE 


Cibo Inc. 


NORTH ARLINGTON, N. J 





He needs your help 
So do his buddies 


BUY BONDS 
‘p 


to support their bravery and 
skill that will win the Peace. 


Hotel 


“Mayfair 


AIR-CONDITIONED ~ NOISEPROOFED 
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For Maintenance specify 
DOLPH’S 
INSULATING 
VARNISHES 


In the DOLPH Line, there are insulating varnishes formulated 
to do a better job. Some of the baking grades are excellent for 
large stator coils which are treated with varnish prior to their 
insertion in the slots. The high degree of flexibility which these 
varnishes possess, allow the coils to be stretched into slots with- 
out rupturing the insulation. Why not write today for further 


information? 


JOHN C. DOLPH COMPANY 


g Varnish Specialists 


Match the WIRE to the Job... 


MAGNET (gg 
WIRE SX 
PRODUCTS 
Be Sure of These Points 


QUALITY OF INSULATION 
EASE IN HANDLING 
ECONOMY 

HIGHEST CONDUCTIVITY 
ADAPTABILITY FOR WINDING 
RESISTANCE TO ABRASION 
RESISTANCE TO CHEMICALS 
RESISTANCE TO IMPACT 


Essex Magnet Wire Manufactured by 
ESSEX WIRE CORPORATION, Ft. Wayne, Ind. 
Distributed by INSULATION & WIRES, Inc. 


2127 Pine Street, St. Lovis 3, Missouri 289 Simpson St.,N. W., Atlanta 3,Ga. 
3930 Coleridge, Houston 5, Texas 

















1915 - 1944 

Ecectric WATER HEATERS 
ALTHOUGH WAR TIME CONSTRUCTED 
THEY STILL GIVE THEIR USUAL EFFI- 
CIENT, ECONOMICAL PERFORMANCE 
WITH THEIR ‘LONG LIFE LOW WATTS 
DENSITY HEATING UNIT, THEIR POSI- 
TIVE SNAP ACTION THERMOSTAT AND 
MOST EFFICIENT HEAT INSULATION 
MANUFACTURED AND GUARANTEED BY 
AUTOMATIC ELECTRIC HEATER Co. 


POTTSTOWN, PENNA. 
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THE Fresh-ptir MAKER 
provides fully the comfort 
and ventilation so essential 
in army barracks, mess halls, 
hospitals, headquarters, 
theaters and other military 
buildings. Its fine design and 
sound construction meet the 
specifications drawn for 
army fans and it is particu- 
larly adaptable to the various types of installations 
found in army buildings. 


HY-DUTY BLOWERS 


Single Inlet—Double Inlet. 400 
CFM to 12,500 CFM. 

Single Inlet Blower illus- 
trated at left is particularly 
adapted for ventilation of 
mess halls in military estab- 
lishments. 














BLOWER DIVISION 
SCHWITZER-CUMMINS COMPANY) 


i145 EAST 22ND STREET INDIANAPOLI 
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Electrical Specialties 
of Every Type 


Tucluding MARINE WORK 
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TEST PANEL 
—built to customers’ specifications 
and Navy standards. 


MOTOR-GENERATOR and 
SELECTOR CONTROL PANEL 
—built to customers’ specifications 
for any number of circuits. 


Att types of electrical specialties, 
boxes, cabinets, control panels, 
duct-work, etc., manufactured by an 
organization accustomed to meeting 
exacting Army, Navy and Commercial 
specifications. Full engineering person- 
nel and equipment for manufacture of 
special electrical items to customers’ 
needs in addition to all standard arti- 
cles. Let us quote you on your require- 
ments. Write for illustrated catalog. 


JACKSONVILLE METAL 


MANUFACTURING COMPANY 
247 Riverside Avenue, Jacksonville, Florida 
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